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A Seven-Day Journal 


The British Iron and Steel Research 
Association 


{ue British Tron and Steel Research Associa- 
tion has announced plans for enlarging its 
London laboratories. The Association has 
acquired the whole of the light industrial 
remises at 140, Battersea Park Road, about 
one-quarter of which is at present occupied by 
its physics, chemistry and plant engineering 
laboratories. There will now become available 
about 43,000 square feet of additional labora- 
tory and office accommodation, which up till 
recently has been occupied by Powell Duffryn 
Research Laboratories, Ltd. The Association 
proposes to move its plant engineering division 
and chemistry department—including the corro- 
sion and refractories sections—into the new 
accommodation as soon as necessary alterations 
have been completed. It is hoped to begin the 
move within the next couple of months and to 
complete it by the autumn. It will then be 
possible to expand the physics laboratories. 


The Illuminating Engineering Society 

THE annual general meeting of the Illuminat- 
ing Engineering Society was held in London 
on May 8th. In the report of the council, 
which was presented by the President, Mr. 
L. J. Davies, reference was made to the Register 
of Lighting Engineers, which has been in 
operation for nearly three years and now 
includes 212 members. It also stated that plans 
were being made for a summer meeting at 
Eastbourne in May, 1952. It was announced 
that Mr. J. G. Holmes, of Holophane, Ltd., 
had been elected President of the Society, 
and would assume that office in October. 
Five vice-presidents were also elected. 
Honorary membership has been awarded to 
Dr. J. W. T. Walsh, twice president of the 
Society. On the following evening, Wednesday 
May 9th, the Society’s annual dinner and dance 
were held at the Café Royal, under the presi- 
dency of Mr. L. J. Davies. The principal 
guest was Sir Gerald Kelly, President of the 
Royal Academy, and in proposing the toast of 
“ The Society,’’ he spoke of that facet of lighting 
technology concerned with the ° illumination 
of works of art.’ He mentioned the difficulties 
of admitting daylight to art galleries and 
instanced the regrettable fact that every thirty 
to forty years it was necessary to clean the 
exhibits. Sir Gerald suggested that artificial 
lighting effects in galleries—not only in this 
country—were most unsatisfactory, and con- 
tended that this was surely due to neglect on 
the part of illuminating engineers. After a 
response by the President, the toast of “‘ The 
Guests ’’ was proposed by Dr. W. J. Wellwood 
Ferguson, vice-president, and acknowledged 
by Professor Willis Jackson, D.Sc., of the 
Department of Electrical Engineering, Imperial 
College. 


Institution of Water Engineers 

THE summer meeting of the Institution of 
Water Engineers was recently held at Keswick, 
the presidential address of Mr. R. C. S. 
Walters being delivered on Tuesday, May 8th. 
The President spoke of the engineering aspects 
of water supply, his address ranging over many 
branches of the subject and commenting upon 
improvements which have been introduced in 
recent years and developments which may be 
expected in the future. He thought that 
perhaps the chief interest which attracted 
many to the profession and kept them in it 
was the impact of water supply on everyday 
life, on health, agriculture and industry, which 





in turn revolved around matters of chemistry, 
bacteriology, biology, meteorology and geology. 
Apart from commenting on purely technical 
matters, Mr. Walters spoke of the formation of 
the River Boards, the Ministry of Health’s 
Water Supply Act of 1945, and the series of 
county and area reports on water supply. 
Three papers were also presented at the Insti- 
tution’s meetings on May 8th. The paper 
“The Influence of Glaciation on the Topo- 
graphy of the Lake District,” by Professor S. E. 
Hollingworth, was of particular interest to the 
Institution on the occasion of its visit to that 
region. ‘‘The Haweswater Reservoir,” by 
G. E. Taylor, M.I.C.E., described the works 
which were completed in 1941 for the Hawes- 
water reservoir, including the construction of 
the Haweswater dam, a buttress structure, 
1540ft long and 120ft in height. ‘* Reservoir 
Site Investigations and Economics,’”’ by P. B. 
Mitchell, A.M.I.C.E., indicated how the most 
economical reservoir site may be chosen from 
a number of alternatives, and how the most 
economical development may be determined 
by the estimation of the cost per million gallons 
per day of yield. Various methods of estimating 
relative costs, storages and yields for different 
heights of dam and different methods of con- 
struction were given, together with the costs 
of various reservoirs built in recent years. 


BEAMA Appointments 


THE British Electrical and Allied Manufac- 
turers’ Association has announced the election, 
as chairman for 1951-52, of Mr. T. F. Lister, 
who is the chairman and managing director 
of the Hackbridge and Hewittic Electric Com- 
pany, Ltd. Mr. Lister began his career in the 
electrical engineering industry in 1901, when he 
joined the staff of Ferranti, Ltd., at Hollin- 
wood, serving subsequently in the contracts 
department of the London office. His next 
appointment was with the General Electric 
Company, Ltd., following which, from 1905, 
Mr. Lister was on the staff of Metropolitan- 
Vickers Electrical Company, Ltd., for twenty 
years. During the first World War, he took 
charge of that company’s deep-sea mining 
and magneto departments, and later occupied 
the position of superintendent of the main pro- 
duction department at the Trafford Park 
works. Mr. Lister relinquished that post in 
1925 to become manager of the Hackbridge 
Electric Company, Ltd., at Walton-on-Thames. 
A year later he was appointed manager also 
of the Hewittic Electric Company, Ltd., which 
had been acquired by the Hackbridge Company. 
He succeeded to his present position as chairman 
and managing director of the Hackbridge 
and Hewittic Electric Company, Ltd., in 
1946. The newly elected vice-chairman of 
BEAMA is Mr. I. R. Cox, managing director 
of Metropolitan-Vickers Electrical Company, 
Ltd. Mr. Cox has spent the whole of his career 
with Metropolitan-Vickers, having been a 
college apprentice with the firm when it was 
known as the British Westinghouse Company. 
In 1944 Mr. Cox became managing director of 
Metropolitan-Vickers Electrical Export Com- 
pany, Ltd., of which he is now deputy chairman. 


A Conference on Heat Transfer 


THE Institution of Mechanical Engineers has 
now announced further details of the conference 
on developments in the mechanism of heat 
transfer and in the design of the necessary 
apparatus, which is to be held in London on 
September llth, 12th and 13th next. The 
organisation of the conference is being under- 


taken jointly by the Institution and the 
American Society of Mechanical Engineers, with 
the co-operation of many societies in this 
country, the British Commonwealth, Europe 
and the U.S.A. The Institution of Mechanical 
Engineers and the American Society of Mech- 
anical Engineers are arranging for the pre- 
sentation of groups of papers, and it is expected 
that each of them will submit from forty to 
fifty separate papers, making a total of from 
eighty to one hundred papers for discussion on 
the many aspects of the subject of heat transfer. 
It is proposed to restrict the papers to develop- 
ments which have taken place during the last 
ten years, and the following main group head- 
ings have been agreed as covering the field of 
discussion: heat transfer with change of 
state; heat transfer between fluids and 
surfaces; conduction in solids and fluids ; 
radiation, instrumentation, measurement tech- 
niques, and analogies ; special problems, such 
as heat transfer in turbine blade cooling, in 
liquid metals, gas turbines and piston engines. 
It is intended that there shall be technical 
sessions in the morning and afternoon of each 
day of the conference. They wiil be held in the 
hall of the Institution of Mechanical Engineers, 
Storey’s Gate, and the Caxton Hall, West- 
minster. On Tuesday evening, September 11th, 
there is to be a conversazione, and on the 
following evening it is anticipated that a James 
Clayton Lecture will be delivered. It is hoped 
that the proceedings of the conference will con- 
clude with a dinner on Thursday evening, 
September 13th. 


Institution of British Agricultural 
Engineers 

THE continued progress of the work of the 
Institution of British Agricultural Engineers 
is emphasised in the report of the council, 
which was presented at the annual general 
meeting held in London on Wednesday of last 
week, By the end of last year membership in 
all grades of the Institution totalled 968, a 
figure which has since increased to 1000. 
Special mention is made in the report of the 
decision taken last June to establish a National 
Diploma of Agricultural Engineering. A com- 
prehensive syllabus for the examination has 
been drawn up and submitted to colleges and 
other appropriate teaching institutions through- 
out the country, and the first examination is to 
take place towards the end of this year. The 
Institution’s Education Committee has also 
drawn up, at the request of the Ministry of 
Agriculture, a syllabus setting out suitable 
qualifications for land drainage and water 
supply officers. Another matter to which the 
Institution has given a good deal of attention 
is the part-time training of agricultural mech- 
anics and farm operatives. Finally, the report 
points out that the technical status and value 
of the Institution are in a large measure 
dependent upon the quality of the papers pre- 
sented for discussion. To encourage younger 
members to offer papers, the council is offering 
a prize to graduates for the best paper sub- 
mitted by October 31st next. At the annual 
meeting last week, Mr. F. E. Rowland, M.I.E.E., 
was elected President in succession to Mr. C. B. 
Chartres, M.I.E.E. Mr. Rowland is manager 
of the agricultural department of the General 
Electric Company, Ltd., which he joined in 
1929. He has made a close study of the appli- 
cation of electricity to agriculture and is a 
member of the committee and drafting panel 
of the Code of Practice for Farm and Horti- 
cultural Electrical Installations. 
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The South Bank Exhibition 


No. III—SEA AND SHIPS 
(Continued from page 601, May 11th) 


AS we are a maritime nation, dependent upon 

the sea for the import of raw materials and 
food and for the export of finished goods, 
it is natural that the part played by the sea 
in the national life of Great Britain should 
be especially portrayed by a series of 
exhibits in a Sea and Ships Pavilion. Here 
are shown present-day activities related 
to ships and shipping with an introduction 
briefly reviewing the glories of sail. Other 
chapters in the development of ships are 
to be seen in the Transport Building, while 
the part played by sea power in the realms 
of exploration and Empire building are to 
be found in the Dome of Discovery. 

The Sea and Ships Pavilion is situated 
upstream of the Skylon, and, appropriately 
enough, is close to the river and lies parallel 
to it. The first part of the building is 
enclosed, but later opens out to create the 
impression of the freedom of the open 
air in keeping with the subject; the 
walis, which are used for vertical displays, 
together with raised platforms, also create a 
sense of space. Within the building the 
murals and exhibits are arranged to illus- 
trate four main themes, which are: a 
historical survey of the many phases of the 
shipbuilding story, the scope of the fishing 
industry, modern shipbuilding and shipping, 
and the powering and propulsion of ships, 
which is the marine continuation of the 
theme explored in the Power and Production 
Pavilion. 


History 


The entrance to the pavilion is at the 
upstream end and the facade indicates the 
main theme by having as decoration a 
classical figure representing Neptune. The 
first section tells the story of shipping in 
retrospect, dwelling more particularly upon 
the century preceding the advent of mecha- 
nical propulsion and showing the evolution 
from sai] to steam and from the use of wood 
as a shipbuilding material to iron and then 
steel. Dominating the space is a full-size, 
above-water-line reproduction of the fore 
end of the clipper, ““ Maid of Thermopyle,” 
completely rigged and fitted with anchors 
and catheads, and behind her there is a photo- 
graphic mural of sailing vessels in harbour. 

A panorama shows shipping from the days 
of the “Great Harry,” including models 
such as “ A Cromwellian Man of War ” and 
the composite clipper “Torrens,” whicn 
was flush decked, iron framed and metal 
sheathed. Built in 1875 by James Laing, 
of Sunderland, the clipper had a length 
of 222-1ft by a beam of 38-1ft by a depth of 
21-5ft, a registered tonnage of 1276 tons, 
and took sixty-eight days on the run 
to Australia. There is a model of the 
“ Britannia,” of 1156 tons gross, built in 
1840 in R. Duncan’s yard at Greenock, of 
wooden construction, 200ft long by 32ft 
beam by 21ft 6in in depth, and propelled 
by paddles. She made her maiden voyage 
on July 4, 1840, taking 14 days 8 hours to 
reach Boston at a speed of approximately 
94 knots, and so established the first regular 
communication across the Atlantic, which 
has been maintained ever since by the Cunard 
line. Another model shown is that of Anchor 
Line iron screw steamer “ City of Rome,” built 
by the Barrow Shipbuilding Company, 
which was 560ft in length by 52ft 3in beam 
by 37ft in depth, and was driven by three 
sets of compound, direct-acting engines, 


totalling 10,000 itp. Above, and sur- 
mounted by house flags, there are six large 
photographs representing an East Indiaman, 
“Thomas Coutts” (1817); the Blackwall 
frigate, ‘‘ Carlisle Castle” (1868), of R. and 
H. Green’s Blackwall Line; the clipper 
“Thermopyle ”’ (1868), of the Aberdeen 
White Star Line; the “Great Britain,” 
steamship (1843), with its six masts, of the 
Great Western Steamship Company; the 
Cunard liner ‘“‘ Mauretania’ (1906), for so 
long the holder of Atlantic Blue Riband, 
and the Second Eddystone Lighthouse 
(1706-7), built of stone and wood. Another 
display links past and present by showing 
the ancient coracle reappearing as an airman’s 
dinghy, the clinker-built wooden ship and 
its counterpart, the plated steel vessel and 
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seen that it has three cylinders aid they 
have a diameter of 440mm and a © mbing 
stroke of 1440mm, the upper piste stro,, 
being 620mm and that of the low: pisto, 
820mm. The engine, which develcys 110 
b.h.p. at 145 r.p.m. in continuous servic. 
has to satisfy the demands of trawle> servic, 
conditions such as maximum torque in eo), 
junction with reduced speed when trawling 
and maximum speed and revolution: on the 
homeward voyage. To meet these . Xacting 
demands the performance of the envine is a 
compromise between the ideal perfor mange 
for these conditions. The weight of th 
engine complete is 85 tons, and duriiy sho 
tests the fuel consumption was unde 
0-38lb per b.h.p.-hour when usiny diese] 
oil of 18,750 B.Th.U. calorific value, «nd the 
engine proved its ability to ran contiuoysly 
at 36 r.p.m. ‘ 

On a raised platform pointing toward the 
river are a number of small-scale mocdels of 
ship machinery, which illustrate the prin. 
cipal forms of prime movers. There is g 


six-cylinder Doxford engine and a “ Sirron ” 
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THREE-CYLINDER OPPOSED PISTON ENGINE 


the Carvel method of wooden construction 
compared with the smooth shell of an all- 
welded modern vessel. 


MARINE ENGINES AND PROPELLERS 


Modern marine propulsion exhibits in- 
clude a full-size model in wood of one 
of the latest developments in the Doxford 
opposed-piston oil engine, as built and fitted 
in the trawler “Lammermuir.” Expressly 
designed by W. Doxford and Co., Ltd., as a 
propulsion unit for trawlers, the engine in- 
corporates all the standard features of the 
larger engines of the Doxford range. From 
our illustration of the actual engine it can be 


marine diesel engine, a product of the New- 
bury Diesel Company, Ltd., designed to 
develop 1200 s.h.p. at 240 rpm. For 
illustration we reproduce a photograph of an 
actualengine. It is atwo-stroke engine, having 
six cylinders of 407mm diameter by 648mm 
stroke, and operating on the loop scavenge 
principle with scavenge air supplied by a 
reciprocating scavenge pump mounted at the 
forward end of the engine and driven from 
an extension of the crankshaft. 

Steam propulsion is represented by a 
North-Eastern Marine reheat engine com- 
plete with stern gear and a model of turbine 
machinery. This model, which we _ illus- 
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trate, shows @ modern compound marine 
eeam turbine with semi-articulated double 
reduction. gears, suitable for powering ships 
requiring between 5000.tu 10,000 s.h.p., as 
designed. by the Parsons and Marine Engi- 
neering ‘Turbine Research and Develop- 


ment A-sociation (Pametrada). Power is 


** SIRRON ** 


generated in two cylinders and both turbines 
drive the same gear wheel through two 
primary gearboxes. The h.p. turbine is of 
multi-stage impulse design and the nozzle 
channels are formed from segments built up 
on diaphragm centres and riveted in place. 

Blades machined from the solid are attached 
by inverted tee roots and side grips to the 
rotor, which is machined in one piece from a 
solid steel forging. The leakage is small with 
this design, and so it is suitable for high- 
pressure turbines of medium power. 

The cast steel casing has palm supports at 
the high-pressure end, to allow for expan- 
sion and maintain the casing concentric with 
the shaft, while a vertical key ensures 
ithwartship location. At the exhaust end 
the pedestal carrying the turbine shaft 
bearing is integral with the casing. Longi- 
tudinal expansion is catered for by fitting a 
panting plate which is thin enough to 
bend in the fore-and-aft direction, but stiff 
enough to prevent athwartship and vertical 
movement. 

The Lp. turbine has one stage of impulse 
blading followed by rows of reaction blading, 
all attached to a machined solid forged steel 
rotor, and a casing of fine-grained cast iron. 
Incorporated with the l.p. turbine is the 
astern turbine, which consists of two two-row 
impulse wheels attached to the l.p. ahead 
rotor. The nozzle guide blades are carried 
in a steel casting within the main casing, 
but separate from it and supported on radial 
palms to permit freedom for expansion. The 
steam is supplied through a floating sleeve 
so that the inner casing is free to expand. 

An internal quill shaft connects the primary 
gear wheels to the secondary pinions to 
prevent shocks being transmitted from the 
secondary gears forward to the primary 
gears, and to take up any misalignment. 
The two turbine arrangement allows ample 


~ tubes. 
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space for the main thrust block to form an 
integral part of the forward main wall of 
the gear case, which is fabricated from mild 
steel plate and is strong enough to transmit 
the propulsive thrust from the main shaft 
to the ship’s structure. 
Steam generators 


are represented by 
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models of three designs of Babcock and 
Wilcox boilers. There is the single-pass 
header boiler, which is preferred when water 
conditions are good, but fuel quality poor. 
The furnace is often water cooled with stud 
tubes and the gases pass up through the 
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drum controlled superheat boiler is alsoshown. 
It has two independent furnaces separated 
by a centre stud wall, one set of burners 
being used solely for producing steam, while 
the other also superheats. All the super- 
heating surface is in one bank where it is 
protected from radiant heat by a boiler screen, 
and the superheater burners are not lit off 
until the boiler is steaming so that the super- 
heater tubes cannot become overheated. 
By adjusting a small oil valve steam can be 
supplied at any temperature ranging between 
saturation and the designed figure. 

The third model, illustrated on this page, 
is of a two-drum integral furnace boiler 
which is a simplified version of the double- 
furnace-controlled superheat boiler. There 
is a single bank of tubes inclined at 15 deg., 
an upper steam/water drum, a lower water 
drum and furnace walls of a single row of 
tubes with electrically welded studs. The 
amount of heat absorbed in each section is 
controlled by covering the tubes to a varying 
degree with chrome ore, which ensures that 
the flame is not overcooled at any load, and 
that lower grades of fuel can be burned 
efficiently, even at low ratings. This con- 
struction offers extended heating surface 
for radiant heat absorption and reduces 
furnace. maintenance. The furnace wall 
has a separate steam/water circuit and the 
header at the base is fed by downcomers 
direct from the upper drum. The main 
bank, with the superheater interposed, is 
similar to a standard single-pass header 
boiler, and the bank behind the superheater 
has no bafiles to collect soot. The gases are 
effectively cooled by flowing across the tubes, 
so that the highest efficiency is possible 
without the complication of both an air 
heater and an economiser. 

The latest development in the powering 
of ships is the gas turbine, which is, as yet, 
in the proving stage. Shop tests have been 
run in a number of engine works and the 
first marine gas turbine to undergo trials 
under sea-going conditions is ready for 
installation on board the oil tanker ‘‘ Auris,” 
owned by the Anglo-Saxon Petroleum Com- 





STEAM TURBINE—PAMETRADA 


boiler screen, superheater and upper bank. 
There are no gas baffles and.a high rate of 
heat transfer is obtained by making the 
upper bank with groups of l}in diameter 
This design of boiler has been fired 
using spreader stokers with alternative 
arrangements for burning oil fuel. A three- 





pany, Ltd. Two examples of gas turbine 
power units are on view. One, illustrated 
herewith, is a model of a _ prototype 
Ruston and Hornsby turbine of 1100 h.p. 
for merchant ship service, and is intended to 
give an interesting glimpse of future trends 
in this form of prime mover rather than 
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represent the company’s latest design based 
upon results of recent experience. 

The second exhibit is placed on the river 
balcony and is the actual Metropolitan- Vickers 
gas turbine which was the first to be used 
as @ marine unit. It was fitted in 1947 in 
an experimental naval craft, M.G.B. ‘‘ 2009,” 
which used two 1250 b.h.p. internal com- 
bustion engines on the wing shafts for 
cruising and developed full ahead power by 
bringing into operation the 2500 s.hp. 


gas turbine which drove a third propeller. 
The plant consists of a gas generator incor- 
porating a compressor, a combustion chamber 


Two DRUM INTEGRAL FURNACE BOILER 


and a turbine driving the compressor, 
followed by a power turbine, mechanically 
independent of the compressor turbine, 
driving the propeller shaft through a reduc- 
tion gear. The nine-stage, axial-flow com- 
pressor has aerofoil. section blades, drum 
forged rotor and stator casing, all of alu- 
minium alloy. An annular combustion 
chamber, as developed for jet propulsion 
engines, is employed and the two-stage 
turbine driving the compressor is forged 
integral with a stub shaft which is splined 
and locked into the end piece of the com- 
pressor drum extension. The power turbine 
has four stages of both fixed and moving 
blades and an after bearing designed to take 
axial thrust. The drive is taken through a 
flexible quill shaft to the pinion of the double 
helical, single-reduction gear, which incor- 
porates a self-synchronising clutch in order 
to avoid motoring the power turbine and 
the consequent blade windage losses when 
the wing shafts only are in service. 

After the assembly of power units, the 
next section concerns ‘the final drive, the 
emphasis being upon propellers. The theme 
is expressed by the central exhibit, which is 
a large-size model of the stern frame and 
counter of a vessel, named “‘ Festival Queen,” 
having a 6ft diameter propeller, turning 
over, with its tips immersed in water. Over- 
head the motif of the roof decoration, some 
18ft in diameter, represents propeller casting 
mould beds. <A semi-circular ramp leads 
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around the walls and down to ground level, 
the walls forming part of a vertical display. 
They depict in relief a longitudinal section 
through the engine-room of an oil tanker 
with a sectioned propeller of scimitar 
design and 4ft 6in in diameter fitted in a 
hole cut in the wall and representing the 
stern frame aperture. The stern theme is 
repeated at another point, there being a 
cruiser stern and propeller with lines of 
cavitation flowing away from the tips of 
the propeller blades, representing the cavi- 
tation set up by a propeller in a water 
tunnel, as revealed by a stroboscope. 

Three openings have been cut in the ramp 
and under each a model displays a stage in 
the production of a propeller as manufac- 
tured at the works of J. Stone and Co., 
Ltd. The first display shows a moulding 
plate holding three mould beds together 
with the appropriate spindle, sweepboard, 
finger board and pitch rail. One bed is 
swept with the sweep board resting across 
on the pitch rail and finger-board located 
on the spindle, illustrating the method of 
sweeping up. Another bed is a swept bed 
and has wooden pattern sections attached, 
while the third bed is a swept bed having a 
full sand pattern. 

Seen in the second display is the com- 
plete mould as cast in the plate with two 
tops only removed, thus revealing the casting 
and runner. Under the third aperture is an 
example of the finished product which 
is a three-bladed, right-handed propeller 
of 5ft 8in diameter by 4ft 8in pitch, having 
a developed area of 14-13 square feet and 
weighing 10 cwt. In the Dome of Discovery 
there is a four-bladed, 6ft 6in diameter by 
6ft 8in pitch solid propeller in bronze, 
having a developed area of 16-2 square feet 
and weighing 14 ewt. In the Power and 
Production pavilion is an example of one of 
the recent developments in _ propellers 
designed to provide speed control by adjust- 
ment of pitch rather than by engine throttle. 
The Stone’s controllable and _reversible- 
pitch propeller exhibited is a three-bladed, 
right-handed propeller of 22in diameter 
and a maximum pitch of 19in ahead. This 
particular example is designed for use with 
an engine developing 35 b.h.p. at 700 r.p.m. 
is hand-operated and employs water lubri- 
cated plastic bearings throughout. 

Three other propeller exhibits, supplied 
by the Manganese Bronze and Brass Com- 
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pany, Ltd., are mounted in holes cut jp the 
wall display ; they are of small ciamete, 
one is of scimitar design and the remaipj,, 
two are intended for fitting to motor torpeds 
boats. 


SHIPBUILDING AND SHIPPING 


At ground level and on the terrace oy, 
side the pavilion are a number of exhibit. 
both in model form and full size, whig, 
illustrate, in part, the many and varied 
aspects of the art of shipbuilding. | ncludeg 


GAS TURBINE 


are a range of examples of auxiliary equip. 
ment, which are assembled by shipbuilder 
to form an end product and are essential for 
its efficient working. 

A wall display represents, in enlarged form, 
a blue-print of a drawing of a ship’s fore. 
end framing, as produced in the drawing 
office and issued to the shipyard outside 
departments. Erected in front of this 
mural is an exhibit, built by John I. Thorny. 
croft and Co., Ltd., representing the fore- 
end construction of a modern passenger 
liner of about 5000 tons gross. It is a full- 
size construction in steel of the blue-print 
building drawing. It is built on the trans. 
verse framing principle and arranged for 
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riveting. The frames, of bulb angle section, 
jave considerable flare towards the fore- 
astle deck and have associated with them 
jongitudinals and panting stringers, which 
yrve to stiffen the fore-end plating and help 
to resist. the heavy blows of the sea. The 
raked stem is of contour plate design, with 
, varying radius of curvature, which is small 
enough to give a fine entrance at the water- 


ee 





MODEL OF STABILISER 


line and increases to a large radius at the 
forecastle end. 

In the immediate vicinity are the scrieve 
boards, upon which the lines giving the form 
of the ship’s hull are cut to fullsize in the 
mould loft. From these boards the steel- 
workers obtain the information necessary to 
fashion the steel plates and sections to the 
required shape by means of wooden tem- 
plates, which can be seen in the form of a 
wall display. Associated with the scrieve 
boards is a section of the thick steel bending 
slabs upon which frames are bent to shape 
and bevelled after being heated in an oil or 
gas-fired furnace. Here is exhibited a leng:h 
of frame in the process of bending, together 
with the necessary tools, such as dogs, pins, 
set iron and bending bar. 

As examples of the wide range ‘of ships 
built in British shipyards and the flexibility 
of the industry, there are several ship 
models. They include a modern oil 
tanker, with double-reduction geared steam 





RU? LPGS* LECT * 2 


Pert e ariocrs ge tc $ 


THE ENGINEER 


turbine machinery, of welded construction, 
and having a length between perpendiculars 
of 610ft, a breadth moulded of 81ft, a depth 
moulded of 44ft 6in, and designed to carry a 
deadweight of 28,100: tons on a draught of 
34ft at a sea speed of 15 knots. In contrast 
there is a diesel-engined up-river collier of 
recent design, which has a length overall 
of 275ft by 39ft 6in beam by 18ft 6in depth 
and carries a 2825 tons deadweight on 
17ft lin draught. 

Passenger-cargo ships are represented by a 
vessel of 15,000 tons gross, specially designed 
for the London to East Africa service, with 
accommodation for 150 first-class and 123 
tourist-class passengers. This ship has a 
length between perpendiculars of 505ft, a 
beam of 71ft, a depth of 47ft to “‘ A” deck, 
and carries a deadweight of 9600 tons. A 
16ft long model of the ‘“‘ Queen Elizabeth,” 
which was built by John Brown and Co., 
Ltd., for the Cunard Steam Ship Company, 
Ltd., is on view. Now almost twelve years 
old, the second of the famous ‘‘ Queens ” 
is still unsurpassed in big passenger. liner 
construction. 

In recent years aluminium alloys have 
been accepted gradually as a shipbuilding 
material and used for non-stressed struc- 
tures, particularly superstructures, and a 
typical example of the application of this 
material is the Thornycroft funnel, which is 
suspended so that it can be viewed from 
underneath, although the. most important 
part is the top. Besides demonstrating con- 
struction in aluminium alloy, the funnel is 
an example of the company’s patented 
design, which has been developed to solve 
the smoke and grit nuisance. This defect is 
inherent in the short modern funnel, which, 
in association with oil fuel and forced 
draught, took the place of the tall old- 
fashioned stack necessary to provide suffi- 
cient natural draught with coal-burning 
boilers. The upper portion of the funnel 
shown has a special streamlined cowling, 
which provides a strata of undisturbed air 
between the smoke above and the vortex 
zone beneath and eliminates the low-pressure 
eddy zone usually formed above the con- 
ventional funnel. The smoke is thus per- 
mitted to rise to a height determined solely 
by its exit momentum and natural buoyancy. 

Another light metal exhibit concerns the 
three 24ft ships’ gangways built by Whitting- 
ham and Mitchel, Ltd., which are about one- 
third the weight of the comparative wooden 
gangway and rapidly coming into use with 
tanker companies because of the non-sparking 
properties of the metal. 
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Visible at ground level is a semi-balanced 
rudder with its lower pintle resting on a foot- 
step bearing and the rudder stock rising up 
to a gallery upon which is mounted a small 
steering gear, all manufactured by Brown 
Brothers and Co., Ltd. The unit, which 
can exert a torsion effort of 10 foot-tons, is 
suitable for a ship of about 220ft in length, 
1600 tons displacement and a speed of about 
10 knots. This electro-hydraulic steering gear, 
seen in our illustration, has a power unit 
consisting of a constant-running, non- 
reversing electric motor driving a V.S.G. 
variable-delivery pump with the displace- 
ment and direction of the fluid lever coupled 
through control and hunting gear. Mounted 
beside the steering gear is a steering pedestal, 
normally fitted in the wheel house, which 
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consists of a three-throw hydraulic pump 
with its crankshaft operated by the steering 
wheel and connected by small-bore piping to 
the steering gear. 

Under power, fluid is delivered to two 
small control cylinders operating rams 
coupled to the control lever and variable- 
delivery pump. Should the current fail, an 
automatic electrically operated switch valve 
is actuated, so that the fluid delivered by the 
steering wheel movements enters the main 
operating cylinders to make the steering 
gear hand operated. The gear is built up on 
one foundation plate and a hole in the sole- 
plate, specially arranged for exhibition 
purposes, permits rudder movements to be 
observed by those operating the steering 
gear. 

Another interesting model demonstrates 
the action of the Denny-Brown stabiliser, 
which has proved its effectiveness in sub- 
stantially reducing the roll of a ship in 
rough weather. A number of cross-channel 
steamers and over 100 warships of smal 
displacement have been equipped with this 
device. Last year the first large unit was 
fitted in the P. and O. liner “ Chusan ” 
and during trials the efficiency of the equip- 
ment was shown when an induced total roll 
of 24 deg. was damped out in a half-roll. 
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The stabiliser has proved successful in ser- 
vice and will form part of the equipment of 
the P. and O. liners now being built. 

Our illustration shows the working model, 
which is push-button controlled and is in the 
form of a length of ship’s section mounted 
on trunnions so that it can roll under the 
action of weights moved athwartships. To 
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by a 56 b.h.p. motor through worm and spur 
gearing and is completely enclosed. It is 
designed for working duties of 7 tons, 54 tons 
and 2} tons at speeds of 90ft, 120ft and 260ft 
per minute respectively, and a slack rope 
speed of 300ft per minute. 

Among the many other fittings on the 
terrace and particularly noticeable because 
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counteract the roll the fins are extended 
and an air stream directed on to them from 
tubes and, as the fins flap the pressure of 
the air stabilises the ship and simulates sea 
conditions. 

Deck machinery for cargo-handling and 
moving ship is represented by a steam winch 
and an electric winch, both manufactured by 
Clarke, Chapman and Co., Ltd., and a Stot- 
hert and Pitt electric capstan. The steam 
cargo winch is totally enclosed and splash 
lubricated and designed for working under 
both Arctic and tropical conditions and our 
illustration shows a winch similar to that 
on view. There is a single-step two-speed 
spur gear drive, the change speed providing 
half-load at double speed with the same 
engine revolutions as for full load. The 
spur gear has machine-cut teeth, the wheels 
being of cast iron and the pinion. of. steel. 
The deep-flanged cast iron cargo barrel is 
shrouded to prevent the cargo runner spring- 
ing over and the cast iron whipping warp- 
ing ends have shrouded inner flanges to 
prevent the whip or warp springing over. 
The cast iron side frames have adjustable 
gunmetal self-lubricated bearings for engine 
and barrel shafts. and carry the cylinders, 
which are of hard, close-grained cast iron, 
with angled steam-chest covers. The pis- 
tons are of cast iron and the connecting-rods 
are forged steel, while the slide valve rods 
are manganese bronze forgings. Stephen- 
son’s double eccentric heavy-link reversing 
gear is fitted and there is a gunmetal steam 
stop valve. The winch is self-contained and 
mounted on a heavy bedplate, which forms 
an oil sump. 

The totally enclosed, self-contained electric 
winch has many parts common to the steam 
winch. The electric motor is water-tight 
and built into the mechanical units; it has 
a yoke of high permeability steel, laminated 
main poles and a dynamically balanced 
armature, the core of which is built of high 
permeability, low hysteresis steel, under 
pressure between strong clamping rings. 
The speed control is stepped and a light load 
relay on the last step provides double speed 
at half-load and a higher speed for light 
hook. Many safety devices are incorporated 
to prevent damage to the motor ; they include 
no-volt and overload protection. 

The capstan, which is intended for ser- 
vice on cross-channel steamers, is driven 


of their bulk, are examples of mooring 
equipment, including 44 ton and 24 ton 
stockless anchors, a 3 ewt stream anchor 
with stock and a number of lengths of chain 
cable of varying sizes. 

An essential part of the equipment of 
all ships, perhaps more especially passenger 
liners, is the life-saving equipment, such as 
lifeboats and davits. In a large mural of 
ships there is superimposed an outline pro- 
file of the T.S.S. ‘ Orcades” and a boat 
station has been cut out in order to insert a 
working model of the Welin MacLachlan 
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of several voyages and the tank, s0ft Jo, 
in which models of ships are towed by , 
special carriage carrying a gauge giving th, 
resistance of the model in pounds. 

Standing behind the pavilion is « full-ciz. 
Trinity House flashing ‘“ Middle Groung» 
buoy, weighing 5} tons, and having a 
overall height of 17ft with a buoy body 
10ft in diameter. A buoy of this design 
with its spherical superstructure po.nted jy 
red and white horizontal bands, is +ised fo, 
marking the inner and outer ends of « “ mid. 
dle ground,”’ such as a sandbank in th» midd|.e 
of a navigation channel and indicat«; that , 
ship can pass either side of it. ‘Lhe light 
flashes three times (white) in quick succes. 
sion every ten seconds and burns cissolyed 
acetylene, which is contained in cylinders 
housed within the buoy, of sufficient capacity 
to last twelve months. Above the lantern 
is fitted a radar reflector for reflectin: radar 
waves emitted from an approachir ’ ship, 
to make the buoy effective in fog. 


FISHERIES 


In the fourth section of the Sea ancl Ships 
is displayed an all-round description of the 
fishing industry by means of models, murals, 
diagrams, photographs and pieces of actual 
equipment. [Illustrations summarise the 
various techniques of scientific research into 
fisheries, covering such items as breeding 
and migration of fish and the preservation of 
fish on board ship. The evolution and 
development of different types of fishing 
vessels designed to employ the numerous 
fishing techniques are seen in photographs 
and scale models. 

One such model is over 8ft long and repre. 
sents the trawler “‘ Princess Elizabeth,” both 
model and ship being built by Cook, Welton 
and Gemmell, Ltd. The ‘‘ Princess Eliza. 
beth ” is one of the largest trawlers and of 
modern efficiency design, having a length 
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overhead gravity davits, actually fitted in 
the vessel. The davits as fitted in the ship 
have a working load of 8? tons and our photo- 
graph illustrates this design of davit. Other 
exhibits which call for brief mention are 
the interesting fouling display, in which a 
number of steel panels show the stages of 
fouling of the ship’s bottom during the course 
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between perpendiculars of 185ft by 32ft 
beam by 16ft 3in depth. As displayed, the 
port side of the model shows the external 
view of the vessel, in which the specially 
designed bridge and funnel are noteworthy. 
As seen in an accompanying illustration, the 
starboard side is cut away below the upper 
deck to reveal the whole of the interior of the 
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trawler. Starting from forward, there is 
ihe net stowage, fish meal plant, fish hold 
vith its divisions, shelves and pound boards, 
jel bunkers, machinery space, in which can 
pe seen the boiler and steam engine and 
nally the crew’s quarters. 

A large mural illustrates the modern 
eam drifter at work and clearly shows the 
nethods employed and the way in which 
the fish enter the net. Another mural shows 
ihe whole of the fishing industry in panorama ; 
iawlers are seen approaching port, and tied 
up at the fish dock, the unloading of fish is 
illustrated, and the activities of the fisher 
iris, Who follow the fishing fleets around the 
wast during the season, are recorded, 
together with market activities and fish 
packing. There is a display of fishing gear 
and new developments within the industry, 
induding new equipment. Here are seen 
awl gear, nets, trawl bobbins, dhans, 
bladder buoys and black balls representing 
the gear employed, while an echo sounder, 
ysed for locating shoals of fish, illustrates 
ientific aids to efficiency. Aluminium 
fish boxes are representative of new equip- 
ment designed to improve the quality of the 
fish, as delivered to the market, by reason 
of the superior hygienic qualities of light 
alloy over wood. 

The last section of the pavilion reverts to 
the theme of shipping and shipbuilding, and 
by means of a number of models and displays 
illustrates the extensiveness of Britain’s 
shipbuilding industry and the great variety 
of ships which are designed and built in her 
shipyards. 

In the centre is a large model of the floating 
dock, designed by Clark and Standfield, 
Ltd, and built by Swan, Hunter and 
Wigham Richardson and Co., Ltd., for the 
Wellington Harbour Board. The dock, 
which is of sectional box design, has a length 
overall of 633ft 6in, a breadth of 117ft 6in, 
a depth of 49ft, a draught over keel blocks 
of 27ft, and a lifting capacity of 19,000 tons. 
Resting upon the keel blocks within the 
floating dock is a model of the Union Castle 
liner “ Stirling Castle,” which has a length 
between perpendiculars of 680ft by 82ft 
beam and a gross tonnage of 25,550. To the 
left is a large mural some 50ft long, repre- 
senting a longitudinal section of a typical 
motor coaster owned by Coast Lines, Ltd., 
and showing cargo stowed in’ the holds. 
Beneath is a large collection of small-scale 
waterline, models representing the whole 
range of ships built in Great Britain. 

To the right and overhanging a water 
feature are three large-scale Bassett Lowke 
models of ships’ stems, which, as can be 
seen in our illustration, viewed from outside 
the pavilion give the appearance of ships 
about to be launched. The vessels repre- 
sented are the whale factory ship “‘ Balaena,” 
the Orient liner “‘ Orcades,” and a typical oil 
tanker. 

The “ Balaena,’”’ which is owned by the 
United Whalers, Ltd., was built by Harland 
and Wolff in 1946 and has a length between 
perpendiculars of 535ft, a breadth moulded 
of 74ft at the tank deck and 77ft above, a 
depth of 57ft to the flensing deck, a displace- 
ment of about 32,000 tons, and a deadweight 
of 21,000 tons. She is driven by two sets of 
North Eastern Marine reheat design triple- 
expansion engines developing 8000 i.h.p. and 
taking superheated steam from single-ended 
oil-fired Scotch boilers at 2201b per square 

inch. Representing a typical unit in the 
important whaling industry, the “‘ Balaena ” 
acts as a mother ship for a fleet of small whale 
catchers and carries amphibian aircraft for 
whale spotting purposes. Whales caught and 
killed by the whale catchers are towed to the 
mother ship and hauled up the slipway, 
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which is a structural feature of the stern, 
to the flensing deck, 321ft long by 77ft wide, 
ready for the blubber stripping and cutting- 
up operations. The factory on the tank deck 
occupies a space 375ft long by 77ft wide by 
22ft high and is fully equipped with process 
machinery for dealing with every part of the 
whale’s carcase. Below are the main cargo 
oil tanks with a capacity of 19,150 tons. The 
considerable fresh water requirements of the 
factory and the ship’s personnel are 
satisfied by three large evaporating and dis- 
tilling plants with a total output of 750 tons 
per day and there is storage capacity for 
2240 tons. 

The “Orcades,”’ designed for the Orient 
Line’s passenger and mail service to Australia, 
completes the voyage in twenty-eight days, 
as against the pre-war schedule of thirty-six 
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days. The principal dimensions are: 
length between perpendiculars of 668ft, 
breadth moulded 90ft 6in, depth moulded 
50ft to “E” deck, draught 31ft, gross 
tonnage 28,200 tons, and the service speed is 
22 knots. The spacious passenger accom- 
modation arranged over eight decks is de- 
signed for 773 first-class and 772 tourist 
“B” class passengers, together with a crew 
numbering 617. A twin-screw arrangement 
of Parsons geared steam turbines drives the 
vessel and develop a normal service power 
of 34,000 s.h.p. with the propeller running at 
130 r.p.m. Steam is supplied at 500 lb per 
square inch at 850 deg. Fah. superheat by 
two large and two small Foster-Wheeler 
controlled superheat boilers burning oil fuel 
under Howden’s balanced system of forced 
draught. 


(T'o be continued) 


Production Techniques as Defence 


Reserves 
By Dr. D. F. GALLOWAY, Wh.Sch., M.I.Mech.E., A.M.I.E.E.* 


RITAIN’S defence programme and our 

ability to survive a war depends to a 
great extent on the production capacity of 
our engineering industry, which in turn 
depends on five main factors :— 

(1) Material supplies, 

(2) Machines and tools, 

(3) Power supplies, 

(4) Labour, 

(5) Production techniques. 

Costly experience in two World Wars has 
taught us that it is essential to take action 


before the real emergency exists. Thus 
TABLE I 

Per cent Per cent 
Carbon 1-88 Molybdenum ... 0-31 
Manganese... 0-76 Vanadium 0-30 
Chromium ... 0-38 Tungsten... 6-73 

(a) (6) 
already considerable attention is being 


directed toward ensuring reasonable sup- 
plies of materials, machines, power and 
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labour. These four items are dealt with as 
matters of urgent national importance. 
The ultimate result of having adequate 


FIG. 





*Director, The Production Engineering Research 


Association of Great Britain. 


reserves of materials, machines, power and 
labour depends on the techniques with 
which the machines, power and labour are 
combined to transform the materials into 
armaments. 

Without advance knowledge of the best 
or at least reasonably good techniques, 
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FiG. 2—HALF-SECTION OF FINISH-MACHINED 
AND POLISHED DIE 


there is considerable waste of time, effort and 
materials, and considerable loss of pro- 
ductivity while personnel in the factories 
engaged on armament production grope for 
satisfactory techniques. 

There is ample evidence that insufficient 
attention has been paid to the problem of 
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The graph shows average flank wear on cemented 
carbide tools after removing 35 cubic inches of metal 
when turning steel 481 (lead bearing). 


FiG. 3—MACHINING TESTS ON STEEL 




















Cutting Speed - 
ft. per min. 





710 


amassing reserves of techniques correspond- 
ing to the reserves of materials, machines, 
power and labour. Moreover, insufficient 
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attention has been paid to the need for 
facilities which will enable new techniques 
to be developed fast enough to keep pace 
with : 

(a) Changing programmes as the scale of 
military demands increases, 

(6) Changing designs as the intense search 
for more effective weapons proceeds, and 

(c) Changing materials as new materials 
are incorporated in new designs, and substi- 
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The graph shows flank wear on cemented carbide 
tools after removing 13 cubic inches of metal when 
turning steel En 26 (heat-treated). 
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tute materials are made necessary by the 
loss of peacetime sources of supply. 

“Only by developing basic production 
techniques in advance of the needs of the 
armaments factories is it possible to avoid the 
costly process of developing techniques by 
protracted trial and error on the production 
-Site, a process which not only gives rise to 
considerable waste of time, labour and 
materials, but which frequently fails to 
develop the best techniques. 

In view of the relatively low cost and high 
‘speed with which basic production tech- 
-miques can now be developed by well- 
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The graph shows flank wear on cemented carbide 
tools after removing 8 cubic inches of metal when 
turning Nimonic 80. 


FIG. 5—MACHINING TESTS ON NIMONIC ALLOY 


established research methods, it is surprising 
that reserves of techniques have not been 
developed on a scale comparable with mat- 
erial and other reserves. 


SAVINGS RESULTING FROM IMPROVED 
PRODUCTION TECHNIQUES. 


The methods and equipment developed 
in recent years for research into production 
techniques have already yielded many 
examples of the economies and improvements 
in productivity which this type of investiga- 
tion can produce. Some examples of 
economies in peacetime production are 
shown in Table II, which gives type of 
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activity, cost of investigation, and savings or 
increased productivity. 

A particular example in the field of arma- 
ment production appertains to the manu- 
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creased die performance. The machjy; 

techniques for the first material were ya 
established, but the new material specified in 
Table I (6) was so difficult to machine tha 


TaBLE II,—Some Examples of Economic Savings and Increased Productivity Resulting from Practical 
Investigations of Production Techniques. 





Changes resulting from investigation 


Redesign of fabricated structure to facilitate 
machining 


Change of cutting oils in metal machining 





Improved cutter mounting for production of 
machine tool 





Modified heat-treatment for bearing housing 


Replacement of hand grinding by machine grinding| 
for lathe tools 


Change in die steel and modified heat-treatment of 
coining dies 





Modifying shaper for production of serrations 


Improvements in assembly method for electrical 
fitting | 


Substitution of finish machining operation for hand| 
finishing and machining operations 


Modification of cutter design 


facture of ammunition. A most important 
part of bullet manufacture is the series of 
drawing operations which form the shell. 
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The graph shows the variation of surface finish with 
speed when turning steel 451 (Jead bearing). 


Fic. 6—FINISH-MACHINING TESTS ON STEEL 
The efficiency of these operations depends 
on die performance, and this particular 
problem arose when the material used for the 
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Increase in productivity and economic savings 


a 

£2500 per 5000 components. Rate of productio, 
increased six times ; 
Cost of cutting fluids reduced by £1000 per annum 


£2800 for 5000 components 


£470 per 5000 components, Rate of p odtaotioa 
increased by 12} per cent 

Rate of production increased seven times. 
operation reduced by £100 per 1000 


Cost of 





| 
| 


| £150 per month 


Rate of production increased four times. Cost of 

operation reduced by £1500 per 5000 coinponents 
Rate of production increased by 80 per cent, 
financial savings effectéd 


Slight 


Rate of production increased over twelve times, 
Cost of operation reduced by £1300 per 1000 
Rate of production increased three times. Cost o 

operation reduced by £70 per 1000 





before research was initiated cutting tool 
needed grinding every five components o 
less. Moreover, it was extremely difficult to 
maintain the standards of accuracy ani 
surface finish which were necessary to keep 
within reasonable limits the costly polishing 
operations after hardening. The machining 
time for the dies was initially twenty-four min. 
utes, but experiments reduced this first to nine 
minutes and finally to 74 minutes. A rough 
machine die blank is shown in Fig. | and 
a half section of a finish-machined and 
polished die is shown in Fig. 2. Three 
separate machines were originally used in 
the manufacture of each component, but in 
order to facilitate production, reduce hand. 
ling time to a minimum and ensure the 
dimensional accuracy of the die, a procedure 
for machining the components completely on 
a capstan lathe was developed. 

The result was that the total mani- 
facturing time was reduced from fifty-three 
minutes to twenty-two minutes per com- 
ponent and the cost reduced to less than 
half, thus effecting an immediate saving on 
production of about £5000. This result 
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The graph shows the variation of surface finish with speed when turning En 26 (annealed). 
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manufacture of draw dies, similar to that 
shown in Table I (a), was changed in order to 
use a material which gave considerably in- 
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was achieved by a short investigation 
costing approximately £200. 


The improvements, namely, trebling speed 
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of production and halving cost were useful 
4s a peacetime measure, but a very slight 
further expenditure on a similar investiga- 
tion would have resulted in the perfection 
of techniques and provision of sample tools 
yhich would have ensured the ability to 
cope with the problem as it would arise in an 
urgent national emergency. Perfection of 
the fina! technique would have ensured that, 
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niques, and in due course we paid the price. 
Vast quantities of arms were hurriedly pro- 
duced by techniques which engineers had 
to specify without accurate up-to-date know- 
ledge of the basic data on subjects such as the 
machinability and formability of materials 
(particularly of new and substitute materials), 
the performance of tools (again including sub- 
stitute tool materials), the performance of 
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The graph shows the variation of surface finish with speed when turning Nimonic 80. 


FiG. 8—FINISH-MACHINING TESTS ON NIMONIC 


if necessary, Britain’s entire requirements of 
this essential item could have been con- 
tinuously supplied from one standard auto- 
matic machine. Some impression of the 
demand for these dies can be gathered from 
the fact that in the 1939 war 30,000,000,000 
rounds of small arms ammunition were used. 


Cost oF ESTABLISHING Basic PRODUCTION 
TECHNIQUES 


.When considering the cost of establishing 
basic production techniques so that im- 
provements such as those given above could 
be more general, it is important also to con- 
sider the cost of not making effective arrange- 
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ments for establishing techniques, for this is 
a cost we have now borne in two World Wars. 

In the 1914-18 war poor production tech- 
niques caused conditions bordering on chaos 
in some important sections of the engineering 
industry. Quite apart from the military 
significance of slower arms production, the 
production of arms under these conditions of 
relative inefficiency resulted in considerable 
economic waste. 

In the 1939 World War the standard of 
production techniques was much improved, 
but still fell far short of what should have 
been attained with the improved machines 
and tools available. In the twenty years of 
peace and in the years of mounting tension 
before the war no effective steps were taken 
to provide the engineering industry with a 
source of supply for basic production tech- 


ALLOY 
many types of cutting fluids, surface finish, 
&e. 


Consider just the first subject, machin- 
ability and formability. It is estimated that 
a major contribution towards the establish- 
ment of improved machining and forming 
techniques and, alternately, of adequate stan- 
dards of machinability and formability could 
be made with an expenditure of approximately 
£250,000. A research programme for assessing 
machinability and formability based on the 
relatively simple tests which have been pro- 
posed from time to time, would cost much less 
than this amount, but these tests alone are of 
no practical value unless accompanied by 
extensive investigations conducted under 
normal working conditions in order to relate 
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insignificant in comparison with the enorm- 
ous sums of money now being expended on 
other forms of research, which in themselves 
provoke more and more problems for the 
production engineer, and to which research 
on production techniques is complementary. 

Although the diversity of production 


Number ofHoles (1'” deep) 
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FIG. 10—DRILLING TESTS 


methods makes manufacturing considera- 
tions at least as complex as those of design, 
the production engineer has no data to 
assist him in predicting the machining 
or forming properties of various important 
materials used in specific components. 
A quantitative statement of the behaviour 
of each material in all the manufacturing 
processes in which metals can be shaped, cut, 
rolled, formed, extruded, &c., is urgently 
needed, and until the data are made available 
by an exhaustive series of tests innumerable 
opportunities for manufacturing economies 
will not be realised. 

So long as we recognise that the overall 

















TaB_e IIT 
Bend allowance, inches 
Material and Internal bend Using | Using 
thickness 7 radius R, inches formula, | formula Experimental Results from 
iR:z le 
ar -R) 20-47 +R) result PERA formule 
0-010 0- 0269 0-0292 | : 0- 0325 0-0325 
Mild steel, 0-0215in = ...|———_____—_ | | SH | —— 
0-160 0-262 | 0-265 0- 2695 0-270 
0-010 0: 0528 | 0- 0603 0-0595 0-059 
Stainless steel, 0-017in.|—-__— ———— PE 
0-160 0- 2881 0- 2955 0- 3045 0- 3035 
0-050 0-113 | 0-1194 | 0-125 0-125 
Alclad, 0-065in. ... - |---| | —_ Scam GSALIia) aor 
0-160 0-286 0-292 | 0-304 0-304 
| 








The table compares various formule for computing 90° bend allowances. 


The results given in the last column 


are derived from a recently developed formula. 


the data obtained to actual production prac- 
tice. Correlation of the proposed tests with 
existing standard physical tests is also 
meaningless unless referred to the results of 
machining and forming tests under controlled 
conditions simulating modern workshop prac- 
tice. Correlation of the proposed tests 
with normal workshop practice would reveal 
the real value of the tests. The expenditure 
of £250,000 is insignificant compared with the 
huge savings that would be made on arms 
programmes amounting to thousands of 
millions of pounds by having information avail- 
able on basi@production techniques, and is also 


evaluation of arms must include, not only 
quality of design, but also speed and economy 
of production, it follows that engineers must 
have an accurate knowledge not only of those 
properties of materials which affect design 
and performance, but also those which 
govern the ease and speed of manufacture. ° 
Yet although accepted measures of tensile 
strength, hardness, impact value, &c., have 
been established for about fifty years and 
are still the subject of considerable research, 
no satisfactory standards of machinability or 
formability have yet been determined, and no 
comprehensive research effort has been 
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launched on a scale likely to secure practical 
results in the time available. 


GUIDE TO FORMULATION OF A PRACTICAL 


PROGRAMME 


Pilot investigations have now been carried 
out in a sufficiently wide range of basic pro- 















































duction techniques to ensure that a compre- 
hensive scheme could be developed from the 
present nucleus. Reliable methods and 
equipment for obtaining accurate data on 
basic production techniques are available, 
and moreover successful methods of ensuring 
application of the data in engineering fac- 
tories have been developed. 

A brief guide to the formulation of a prac- 
tical programme for the development of 
basic production techniques can be obtained 
by considering the programme in relation to 
one sample subject from among the many 
that would be involved in the whole pro- 
gramme. On the basis of urgency and 
economic significance few subjects have 
higher priority for inclusion in the pro- 
gramme than machinability and formability. 

The object of this part of the programme 
would be threefold :— 

(a) To establish optimum conditions for 
machining and forming these materials, in- 
cluding determination of all factors asso- 
ciated with treatment of the materials and 
selection and utilisation of machine tools, 
tools, cutting and forming fluids, &c. 

(b) To secure widespread and prompt appli- 
cation of the results obtained in (a). 

(c) To establish standard methods for 
assessing machinability and formability of a 
selected range of ferrous and non-ferrous 
materials. 

The general problem which arises in con- 
sidering the research programme for deter- 
mining standard tests of machinability and 
formability is the choice of qualitative or 
quantitative assessment. Pilot researches 
have provided a comparison of these methods, 
from which it is clear that qualitative assess- 
ment is quite unsatisfactory for application 
in industry, as only very wide differences in 





THE ENGINEER 


machining and forming characteristics can 
be detected on this basis. It has been clearly 
shown that more extensive investigation on 
the basis of quantitative assessment would 
assist in the formulation 
tests for machinability and formability. 


The advantages of standard tests developed 
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from this type of quantitative data are 
obvious by comparison with the very loose 
and often contradictory qualitative assess- 
ments of “ poor,” “medium” or “ good,” 
which defy effective correlation and are so 
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easily affected by the personal views of 
different observers, and the general standards 
applied in different factories and different 
industries. 


Some evidence of the differences in 


of standard 
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machinability and formability charac: ST istigg 
is given in Figs. 3-10. 

The sample results of turning tosts j, 
Figs. 3, 4 and 5 show the average flank wey 
on cemented carbide tools at eac!: com, 
bination of speed and feed used during th, 
tests on steel 481 (lead bearing), stee! En 9 
(heat-treated) and Nimonic 80. 

A similar comparison for finish tw: ning is 
given in Figs. 6, 7 and 8, which show th 
surface finish-cutting speed charact origtic, 
for steel 481 (lead bearing), steel En % 
(annealed) and Nimonic 80. Each: point 
plotted on the graph is the average of tey 
surface finish readings. The “ hu:nped” 
surface finish-cutting speed characteristic, 
of steels 481 (lead bearing) and En 9% 
(annealed) are representative of steels jy 
general. 

The charts in Figs. 9 and 10 show quanti. 
tative results from drilling tests. A clear 
indication of relative machining cheracter. 
istics can be obtained from the tor ue re. 
quired to drill the test materials and the 
drill life tests at various drilling spee:|s. 

Similar results can be obtained in tlie field 
of formability and Table III shows a com. 
parison of formule for computing bend 
allowances. The three theoretical formula 
are insufficiently accurate for many purposes. 

Many operations are of a very complex 
nature, and some of the factors involved in 
typical machining and forming operations, 
and which must be closely controlled during 
research, are shown in Figs. 11 and 12. Such 
research involves the development of methods 
and equipment for the control and/or 
measurement of these and other factors 
affecting the efficiency of the machining and 
forming elements in production. The task 
is formidable, but in the past ten years expe- 
rience gained in applying this type of experi- 
ment to some of the more common machining 
and forming operations has provided a useful 
basis from which research on the scale 
required could be launched with confidence. 

The extent of research necessary to secure 
authoritative data for application in pro- 
duction workshops can be judged from the 
fact that in a recent tapping investigation, 
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for example, 10,000 tap measurements were 
made in addition to the tapping of approxi- 
mately 300,000 holes. Automatic equip- 
ment, which has been made to expedite this 
work and to ensure that the tests are closely 
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related to factory conditions, is illustrated in 
figs. 13 and 14. Automatic machine tools 
are also being employed in an extensive 
tuning vestigation, and tests are shown in 
rogress on one of the machines in Fig. 15. 
(omponnts machined during these investi- 





Nut blanks are fed automatically to the small tapping dynamometer at a rate 
The tapping forces are automatically recorded and are used 
in the assessment of the performance of a wide range of taps. 


of 2000 per hour. 


FIG. 13—TAPPING DEVICE AND RECORDER FOR SMALL TAPS 


gations are supplied to industry for use 
in manufacture in order to conserve materials. 

Equipment ranges from the heavy ma- 
chines specially designed or modified for 
machining and pressing research as shown 
in Figs. 16 and 17 to fine instruments such 
as the inspection equipment and sensitive 
dynamometer shown in Figs. 18 and 19, 
which were developed for research on small 
drilling operations, using drills down to a 
few thousandths of an inch diameter. 


APPLICATION OF IMPROVED 


TECHNIQUES 


EFFECTIVE 


When research has provided accurate up- 
to-date information on basic production 





An extensive turning investigation is in hand, both to expedite the research 
and to ensure that the tests are closely related to factory conditions. 
are in progress above to determine the influence of tool surface finish on tool 
life and workpiece surface finish when machining various materials. 


FIG. 15—-AUTOMATIC MACHINE TOOL USED BY PERA 


techniques there is still the problem of 
obtaining prompt and effective application 
in the factories. This is a problem of educa- 
tion in its widest sense, not education of the 
student or the graduate, or even the qualified 
engineer, but of the practical experts—the 
foremen, charge hands, planning engineers, 
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&c., who are deciding from day to day the 
important details of the production tech- 
niques used throughout the engineering 
industry. The influence of technical litera- 
ture and the educational work of suppliers of 
machines, tools, &c., goes some way to bridge 


the gap, but there is still a great need for 
more penetrating schemes. We have much 
to learn about the practical psychology of 
“ educating the experienced,” but in some 
recent experiments, when hundreds of fore- 
men were given short refresher courses con- 
sisting mainly of demonstrations, it was 
apparent that the basis of a successful 
system for disseminating improved produc- 
tion techniques had been developed. 

The problem of achieving the most effective 
dissemination of reliable information on pro- 
duction techniques arises in its most acute 
form in the case of thousands of small 
factories which constitute such a large pro- 
portion of the nation’s producvive capacity 

in wartime. The 
scheme described 
above caters for these 
small factories as well 
as the large plants. 


CONCLUSION 


Until recently at- 
tempts to provide ins 
dustry with basic data 
for the improvement 
of production tech- 
niques have been quite 
ineffective, due both 
to the serious gaps in 
this work and to the 
failure of most investi- 
gators to relate their 
investigations to in- 
dustrial conditions. 
But the necessity for 
increasing the effici- 
ency of Britain’s pro- 
duction techniques is 
known and has been 


Tests 


stressed in many 
quarters. 
The Mechanical 


Engineering Research 
Organisation, formed under the stimulus of 
the Institution of Mechanical Engineers, is 
laying the foundations for research into 
important fundamental aspects of metal 
machining and metal forming, and this work 
will ultimately sustain, but will in no sense 
overlap, those investigations of day-to-day 
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problems which are urgently needed by 
industry. 
The vast accumulation of machining and 


forming problems in the first few years of the 


1939 war resulted in the formation of a panel 
by the Ministry of Aircraft Production to 





Tests are in progress to determine the effect of variations in tap shape on the 
life and performance of taps. 


FIG. 14—TAPPING DEVICE AND RECORDER FOR MEDIUM ‘TAPS 


secure information, by experiment and con- 
sultation, on the working of bar and sheet 
materials. Although the results were incon- 
clusive, the panel did useful work in focusing 
attention on the inefficiency which arises 
from lack of accurate data on basic production 
techniques. 

In a recent paper on operational research 





FIG. 16—ROUGH TURNING TESTS WITH 
HEAVY DuTY TOOL TESTING LATHE 


Mr. W. C. Puckey summarised the position 
in these words :—“ The whole field of pro- 
ductivity includes so much unexplored 
territory that many decisions of management 
designed to increase production still have to 
be made on a basis of guesswork rather than 
that of fact.” This is also true of many of 
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the decisions which have to be taken by 
personnel on the shop floor. 

The dependence of existing production 
techniques upon quite arbitrary rules or even 
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fied by the fact that to-day more man-hours 
are absorbed in the manufacture of a twin- 
engined light bomber than in the heaviest 
four-engined British bomber in the last war. 


Fic. 17—PART OF PRESSING SECTION IN PERA WORKSHOPS 


personal opinion dissipates the nation’s 
resources, and reliable data are urgently 
needed. In an emergency nearly $00,000 
machine tools and presses would be con- 
tributing to the war effort and a hundred 
million cutting and forming tools would be 
- consumed annually. With the whole engi- 
neering industry supplying war needs there 
can be no doubt that any improvements in 
the overall efficiency with which these re- 
sources are utilised would significantly affect 
the entire defence programme. 

The substitution of metal forming for 
metal machining also offers considerable 
scope for direct improvements in produc- 
tivity, but the possibilities require full in- 
vestigation. An indication of the vast 
economies which can arise from the use of 
more efficient forming techniques is pro- 
vided by. the manufacture of American 


FiG. 18—DRILL POINT TESTER WITH 
MICROSCOPE ATTACHMENTS 


105mm shells. By substituting a cold ex- 
trusion process for conventional forging 
techniques about 960,000 tons of_steel-would 
have been saved on the 100,000,000 shells 
made in the last war. 

The scale of production for a future war 
would greatly outstrip previous requirements. 
The magnitude of the task ahead is exempli- 


It has been estimated that about 2000 air- 
craft per month would be required, entailing 
the manufacture of over 5,000,000 turbine 
and compressor blades monthly. It is 
unlikely that this formidable total of blades 
could be produced with existing production 
techniques and extensive investigations are 
necessary to develop better machining tech- 
niques as well as alternative methods of 
manufacture. 

Apart from the immense economic benefits 
which would result from a general improve- 


Fic. 19—CALIBRATION OF DRILLING 
DYNAMOMETER 

ment in production techniques, the reduction 
in industry’s manpower requirements would 
be a further vital contribution to national 
defence. An overall increase of only 5 per 
cent in productivity would release nearly a 
quarter of a million workers for other tasks, 
and this would do much to ameliorste the 
serious manpower difficulties such as those 
experienced throughout the last war in every 
branch of the nation’s war efforts. 

The urgency of the demands for authori- 
tative data on all aspects of production 
accentuates the need for thorough advance 
exploration of the problems in parallel with 
exploration of designs. The basic production 
“know how ” should be logged in readiness 
for predicted changes in designs, materials 
or conditions of supply, thus enabling the 
nation to meet the enormous demands which 
a national emergency would make. 
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All-Basic Open Hearth: 
Furnaces* 


TRIALS of open-hearth steel-making f\ rnaceg 
built with roofs of basic (chrome-ma; negite) 
bricks, instead of the more usual silica bricks, 
were resumed in this country in 194%, afte 
wartime interruption. This resumption f. jloweq 
the publication in 1947 by the A)!:-Bagic 
Furnace Sub-Committee (a joint con rnitte. 
of the British Ceramic and the British Ii sn anq 
Steel Research Associations, under the chair. 
manship of Dr. J. H. Chesters, of the United 
Steel Companies, Ltd.) of two mem» randg 
covering design, refractories and constriction, 
Six all-basic open-hearth furnaces of ~arioys 
types have, during the last four year. been 
built and operated in the United Kingdon, and 
two in Holland. One of the British fi rnaces 
has completed three campaigns. Tha iks to 
the high degree of co-operation witli:n the 
steel industry and between it and the r: search 
associations, it has been possible to / old a 
joint conference at which much infor:ation 
was put forward and discussed. The con «rence 
took place at Leamington Spa on May 2d and 
3rd under the chairmanship of Mr. T. Jolly 
(of Guest Keen Baldwins, Ltd.), and 
vice-chairmanship of Mr. R, W. Evans (of the 
Steel Company of Wales, Ltd.). 

Seven papers were presented and discussed, 
namely : 


“History of the Development of the All. 
Basic Furnace,” Dr. W. A. = Arciiibald 
(B.I.8S.R.A.) and Dr. A. E. Dodd (B.Cer.}.A.), 

“The Properties of the Basic Raw Maicrials 
and Bricks,” Dr. G. R. Rigby (B.Cer.R.A.). 

“The Trial All-Basic Furnaces (in Great 
Britain and Holland),” Mr. D. C. Muir (Consett 
Iron Company, Ltd.). 

** Design of All-Basic Roofs,” Mr. J. Pluck 
(Messrs. Steel, Peech and Tozer). 

** Operating Experiences on the Trial Fur. 
naces,” Mr. J. McCracken (Stewarts and Lloyds, 
Ltd.), presented by Mr. J. Mitton (Stewarts and 
Lloyds, Ltd.). 

“The Performance of the Basic Bricks,” 
Mr. J. Mackenzie (The United Steel Companies, 
Ltd.). 

‘** Critical Analysis of the Results of the 
All-Basie Furnace Trials,’ Dr. J. H. Chesters 
and Mr. J. Mackenzie (both of the United Steel 
Companies, Ltd.). 

The paper presented by Mr. Pluck also 
included two others : 

‘‘The Measurement of Inter-Face Brick 
Pressures in Basic Open-Hearth Furnace 
Roofs,” by R. M. J. Withers (formerly of 
B.LS.R.A.), and ‘ Stresses in a Basic Roof 
at Bilston,’’ by Mr. J. McCracken and Mr. C. G. 
Stokes (Stewarts and Lloyds, Ltd.). 


The full proceedings of the conference are 
to be published as a special report by the 
Iron and Steel Institute. The present article 
gives a brief outline ofthe papers and discussion. 


CONFERENCE 


The potential advantages claimed for “ all- 
basic ”’ furnaces are : 

(1) Increased output due to the faster 
working made possible by the higher tempera- 
ture that the basic roof can withstand. It 
has been stated that a rise of 10 deg. Cent. 
average roof temperature enables a 10 per 
cent production increase to be achieved. 

(2) Less shut-down time and, in consequence 
of this and the high melting rate, a reduction 
in the overheads, both in the melting shop and 
in the mill. 

(3) A reduction in the man-hours required 
for brick-laying. 

(4) Less slag bulk on account of the elimina- 
tion of silica drip. 

(5) The possibility of realising the 
advantages of liquid fuels. 

On the other hand, a basic roof costs some 
five times more than a silica roof, and intro- 
duces design and construction complexities. 
It is the purpose of the trials now in progress 
to throw light on these factors, to investigate 
the performance of all basic furnaces, and to 

*Communicated by British Iron and Steel Research 
Association. . ' 
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gee if ti 2 technical superiority claimed can be 
jumed {> economic advantage. 

At th’s point the warning must be clearly 
express: d that seldom or.never in steel works 
rials cn the causes of improved production 
ie definitely traced. All performance figures 
ust be examined with this in- mind, the 
jisentanglement of influencing factors being 
, matt:r of great difficulty for technician and 
gcientis’ alike. 

It cun, however, be said that the above 
daims «ppear quite feasible in the light of the 
combined operating experience of the various 
jants discussed at the conference. On the 
onomic question, with only one furnace has 
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although there is virtually no reliable published 
information on the economics of these British 
trial furnaces, the fact that some of these firms 
have resumed trials in the present series after 
the war suggests that some at least were hope- 
ful. Messrs. Stewarts and Lloyds, for example, 
at Bilston, obtained a life of ninety-nine weeks 
(1423 heats), before the war, from a 56 ton 
capacity tilting furnace. Now they have 
another, which, in an unfinished campaign, 
has run forty-eight weeks and has given 1006 
casts, averaging twenty-one casts per week, 
against an average with a silica roof of a 
thirteen-week life, averaging sixteen and a half 
casts. On the Continent, where smaller fur- 
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The fact that basic bricks are some two- 
thirds heavier than silica bricks, are weaker 
at high temperatures despite their higher 
melting point and expand and contract over 
their whole temperature range (while silica 
bricks vary little above 600 deg. Cent.), makes 
the performance of an all-basic furnace very 
dependent on its design and construction. 
In the first furnace, in Table I, that at Steel, 
Peech and Tozer, the main roof construction 
adopted was one used extensively in Europe 
before the war, on furnaces of this size (Fig. 1). 
In this type of construction the arch is sprung 
and the roof is strengthened by ribs 19}in 
thick, with three rows of 12in blocks between. 
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(19}in); distance between rib 
centres, 15 fin (ribs two bricks 
wide). 

Type of brick used: main 
roof and sloping ramp, fired 
chrome magnesite; flat part 
of ramp, unfired magnesite 
chrome. How suspended : main 
roof, rib bricks wired to tee 
irons; ramps, suspended. 

Uptakes 

Area (at sill level), 64 square 
feet. . 

Type of brick used : uptakes, 
unfired magnesite chrome 


thickness, 12in (18in); distance 
between rib centres, 17 fin 
(ribs two bricks wide). 

Type of brick used: fired 
chrome magnesite. 

How suspended: roof held 
down by channels curved over 
ribs. 


Uptakes 
Area (at sill level), 30 square 
teet. 
‘Type of brick used : magnesite 


chrome. 
AaA 


thickness, 15in (no ribs). 
Type of brick used: not 
ribbed, fired chrome magnesite. 
Suspended. 


Uptakes 
Area (at sill level), 59 square 


eet. 
Type of brick used : end walls 
and arches, fired chrome mag- 


15in (no ribs). 


Type of brick used: main 


Type of brick used: not a 
i fired -.. roof, fired chrome magnesite ; 
—. ™ magnesit? Yamps, unfired chrome meg. 
. nesite; roof, unsuspended, 
cenpres. holding-down channels. 
Ramps, suspended. 
Uptakes 
Area (at sill level), 87 square 
feet. 
Uptakes Type of brick used: unfired 
i 102 chrome magnesite. 
nee sill level), 102 square Sdiiaiiemndersied 
Type of brick used : uptakes, 70neSs. 
walled chrome magnesite ; Single uptake. 


ends, unfired magnesite 


. 


(second and third paig 
fired chrome magnesite) ; ends 
and side panels, fired chrome 
magnesite, 

Suspended with unsuspended 
zones. 

Arch sprung over single up- 
take just below foreplate level 
carrying burner housing. 


Fic. 1—Design Detail of Fur- 





U - 
Single uptake. 


(Steel, Peech and Tozer) 


adeyuate experience been gained to indicate 
an answer. Two years cost data on this 
have shown a fuel bill identical with that of the 
silica furnace and a refractories cost (corrected 
for output gain) of the same order as that 
obtained for the silica furnaces of the same 
shop, a result sufficiently encouraging at so 
early a stage. 

On the Continent of Europe, however, it 
appears that there is an economic advantage 
for the all-basic furnace and there it has become 
more strongly established. The earliest trials 
were carried out about 1935 in Austria and Ger- 
many, supplies of magnesite for the chrome- 
magnesite bricks being plentiful in the former 
country. These trials were, in general, success- 
ful, and were followed by British trials, which, 
it is probably fair to say, were much encouraged 
by the sales policy of the Austrian brick makers, 
who offered a guaranteed performance. The 
furnace designs tried out in this country 
were substantially similar to those used on 
the Continent, but the conditions of appli- 
ca‘ion were less favourable, involving greater 
metallurgical load, cold metal practice, week- 
end shut-downs, &c., which usually resulted 
im poorer performance figures. However, 


Fic. 2—Design Detail of Fur- 
nace at United Steel Companies nace at Stewarts and Lloyds’ 
Bilston Works 


nesite ; side walls, partly unfired 
chrome magnesite and partly 
fired chrome magnesite. 
Suspended (slag and checker 
arches also suspended). 
Single uptake. 


chrome. 


FiG. 3—Design Detail of Fur- 
nace at Ijmuiden 


naces and lighter metallurgical loads make for 
favourable conditions, all-basic furnaces are 
giving two to three times the life of silica fur- 
naces, with an increased production of 10 
to 14 per cent, and a saving of fuel of 
10 to 17 per cent (though this is not 
everywhere confirmed). Performances were 
reported to have deteriorated during the war. 

In the United States and Canada experience 
has not been so favourable. Carnegie Illinois 
Steel Corporation reported an increased cost of 
steel, as did the Steel Company of Canada, 
while experiments by the Ford Motor Com- 
pany appear to have been unsuccessful and 
brief. There are also promising trials in pro- 
gress in France, Hungary, Sweden and Aus- 
tralia. 

With this background the Conference was 
able to consider how the post-war British trials 
had increased knowledge of the performance 
and construction, design and operation of all- 
basic furnaces and of the nature and perfor- 
mance of the refractory materials of which they 
are built. 


FURNACE PERFORMANCE AND CONSTRUCTION 


Table I summarises the records of five cam- 
paigns completed and one still in progress. 


Suspended with unsuspended 
zones. 
Single uptake. 


Fic. 4—Design Detail of 
Furnace at Consett 


Structure 

Span, 17ft 6in; length, 
53ft 10in; height, 7ft; thick- 
ness, 12in (no ribs). 

Type of brick used: main 
roof, chrome magnesite ; ramps, 
chrome magnesite. 

Roof ramps, unsuspended. 


Uptakes 

Area (at sill level), 79 square 
feet. 

Type of brick used: chrome 
magnesite from slag eye up- 
wards. 

Unsuspended. 

Double uptake, 

Fic. 5—Design Details of Two 
Furnaces at Redbourn Works, 
Richard Thomas and Baldwins 


Above the rib is suspended a T-iron curved to 
the roof radius. The ribs are holed in such a 
way that a wire can be passed through them 
and fastened on to the T-iron (Fig. 6). The 
ribs are thus retained in position and par- 
tially suspended. The T-iron, originally in- 
tended as a support for the ribs, also acts to 
prevent distortion of the roof. When part of 
a roof becomes thin there is usually a tendency 
for this part to lift and some restraining influence 
is necessary to retain shape and prevent col- 
lapses. Large capacity springs are arranged 
on the back skewback to support the roof 
pressure and to absorb the movement due to 
expansion (Fig. 7). 

The second furnace, on Table I, is that at 
Bilston, which is constructed similarly to that 
successfully used before the war (Fig. 2). 
Here 18in ribs have a series of channel runners 
over them to maintain shape, but the furnace 
roof is not supported by the runners. The 
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outstanding feature of the practice at Bilston 
is that the furnace has been maintained through- 
eut its life to date at a temperature above 
1600 deg. Cent., but below 1680 deg. Cent., 
and this undoubtedly has had much to do with 
its long life. 

Roof construction at Consett and the Dutch 
furnace shown in Table I is similar. Here 
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maintained at a temperature in the region of 
1670 deg. Cent., it is also commonly supported 
on spring skewbacks and provided with a super- 
structure to hold down and maintain the shape 
of the arch. In addition, expansion joints and 
packing between bricks are sometimes provided, 
all of which results in arch characteristics very 
different from those of a simple free arch. 
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furnace is worked at a consistently hivh ten, 
perature is another important factor tending to 
restrain iron oxide growth. If the roof ‘hanges 
its shape only a little during the operation 
there is no force trying to pull it away i>om th, 
parent brick. 

These measurements, calculation. ang 
observations of trial roofs suggest 1 at the 



































there are suspended roofs (Figs, 6 and 7). ‘Trials have been made, therefore, on two all- following principles underlie the s cessfy] 
Expansion is controlled by adjustable springs basic roofs with pressure cells (Fig. 8) to show design of all-basic furnace roofs :— 
in the skewback channel, but with a much the effect of keying, spring adjustments and (a) There should be sufficient force ..pplieq 
TaBLe I 
Average performance Average time Roof life 
g Tapping Casts/ | Tons/ | Tons/ | Tap to Charg- No. of Failure o1 ie 
Type capacity, Fuel week | week | hour tap | Fettling ing Weeks Casts repairs clusi 
United Steel Cos., Ltd. Tons H. min.| H. min.| H. min. pk, 
(Steel Peech and Tozer) : 
First campaign .., ..-| Fixed, cold pig | 80 Oil 16-4 1321 7°74 | 10 23 0 52 4 37 24 361 2 small | Campaign en ‘od, not 
roof failur 
Second campaign Ditto 80 Creosote pitch} 15-9 1281 7-81) 10 17 3 4 24 19 275 Roof thin, © ..eckers 
choked 
Third campaign... Ditto 83-4 Oil 14-5 1215 7-25] 11 29 1 14 4 44 38 518 Full repairs 1 (juired 
* ae 9-7 (1949)|129 (1949 - 
Comparable silica furnace... mes = — | 6-8 12 (1950) 157 7950) 
Stewarts and Lloyds, Ltd., Hot metal, 56 Oil 21 1233-4) 7-36 7 50 1 3 3 20 48+ 1006 + Campaign uniinish’d 
(Bilston) tilting 
Comparable silica furnace... — — + 16-55 936 5-75 9 44 1 37 3 52 13 210 - — 
Consett Iron Co., Ltd. Hot metal, 150 Creosote 10-7 1655 10:1 15 36 2 6 7 42 27-17 291 2 Extensive re;airs & 
fixed pitch and coke alterations ‘o up- 
‘i? oven gas takes 
Comparable silica furnace... —_ — — 10-51 | 1628 9-69 2 20 — Il 115-6 — 
Royal Netherlands Blast-| Hot metal, 170 Oil 13-3 | 2227 14-1 12 24 0 42 6 0 32-3 431 2 slight | Roof failure 
Furnaces and Steelworks, fixed | 
Ijmuiden | | 
Comparable silica furnace... -— - - | —- | — - - —_ 90 
| 


























lighter load than is the case with other fur- 
naces. 

Fig. 5 shows constructional details of an all- 
basic furnace at Richard Thomas and 
Baldwins, Ltd., Redbourn Works. Channels 
were placed along the length of the roof to 
restrain the movement and maintain its shape. 
The ramps at the ends.of the roof were fully 
suspended. A section of the roof of this fur- 
nace collapsed after fourteen weeks and was 
replaced with silica. In contrast to this com- 


paratively short roof life, the end wall life has 
not yet terminated after two and a half years. 
The uptakes slope away from the hearth and 
the end walls are arched so that waste gases 


do not impinge directly on the end wall. This 
principle has now been adopted in other con- 
structions. 
FURNACE DESIGN 

The mechanics of arch construction is the 
basis of all successful open-hearth roof designs. 
Buell, neglecting the softening of the brick, 
refers to Kidder for calculation of the line of 
foree in the arch, which for stability must fall 
within the centre third of the bricks. Calcu- 
lation of the pressures developed between brick 
faces in open-hearth roof arches, however, is 
very nearly impossible. Not only is the inside 
face of the roof arch heated up from cold and 


Fic. 6—“Continental’’ Type Suspended Roof at Steel, Peech and Tozer 





warming-up on the pressure between brick 
faces and on the position of the centre of pres- 
sure line between top and bottom of a brick 
in @ particular course. There were small 
variations of pressure near the front fixed 
skewback and large variations of pressure near 
the back moving skewback and a marked 
tendency for the centre of pressure at the crown 
to drop when the arch was heated. It should 
be emphasised that many variables are involved 
and the readings only show a very general 
impression of the stress distribution (Fig. 9). 
Observations made at Bilston in 1938 
showed that during operation the load on each 
of the four sections of the roof must have been 








60 tons. This was calculated to give a stress 
on one rib section of 79-4 1b per square inch, 
or two and a quarter times the cold load stress. 
Assuming that all the load is distributed over 
the upper half of the bricks, the maximum 
stress would be 190 lb per square inch, which 
should be a safe stress on this colder part. 

The good results obtained at Bilston may 
well be due to these factors. A very large 
pressure in the springs and brickwork can be 
carried on the cooler part of the arch, and 
furthermore the high pressure may delay the 
falling away of the hot surfaces of the bricks 
due to iron oxide growth. The fact that this 


Fic. 7—Adjustable Springs on Furnace Skewback for Maintaining Lateral 





to the skewback channels to support the weight 
of the roof, as an arch. 

(6) There should be sufficient movement at 
both back and front skewbacks to allow 
exact expansion change of shape. 

(c) There should be no expansion joints 
across the arch. 

(2) If any steel framework is used on the 
arch shape it should be able to change its 
curvature to the changes in the arch brickwork, 
which takes a smaller radius when cold than hot. 

A British Patent No. 572,124 for a fixed 
furnace, and No. 623,144 for a tilting furnace 
is claimed to satisfy all these requirements, 
and were described to the conference by the 





Pressure on Roof Arches 





patentee, Mr. J. A. Pluck. The design has so 
far only been tried in part and under poor 
conditions, but the conference heard of the 
strong probability of a further trial in the near 
future. 

In general, it can be said that roof design, 
partly restrained and partly suspended, with 
spring loading expansion allowances, has become 
more or less standardised. 


OPERATION 


Operating experience on the trial furnaces 
can be divided into three sections : 
(1) Starting, and adjustments for expansion, 
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(2) ‘’'ypes of fuel and fuel consumption. 
(3) Furnace life and maintenance. 


Starting Up 


Since chrome-magnesite bricks continue to 
expand with increase in temperature up to 
about 1700 deg. Cent., rapid changes in tem- 

ratuve must be avoided. 

Allowances for expansion vary with the 
type of construction employed. Level roofs 
with no Tramps require little longitudinal 
expansion allowance, the irregularities due to 
the steel plate joints being sufficient. In one 


Bourdon Gauge 





Fic. 8 —Method of Installation of Roof Pressure Measuring 
Cells 


case an allowance of fin per foot was found to 
be satisfactory, and at Bilston not only was no 
allowance made for longitudinal expansion, 
but before the last few rings were laid in the 
centre section of the roof, 5-ton jacks were 
used horizontally to compress and remove any 
slackness between the transverse joints. 
Transverse expansion allowancés do not 
appear to be necessary where a spring-loaded 
skewback is used. Whether a constant load 
below 28lb per square inch should be main- 
tained on the skewback by releasing the spring 
loading as expansion occurs, or whether all 
the expansion should be absorbed by the 
springs (thus increasing the load) for the sake 
ofa constant roof radius, is a matter still open 
to argument. So is the question of the merits 














C. HOT ARCH AT 1,400°C. CLAMPED. Average 361b. persq. in. 


Fic. 9—Diagram Showing Arch Pressures with Varied 
Temperatures and Adjustment of Back Springs. 
Filled Curvature L5in Thick 


of suspension or restraining. It may be that 
for roofs over 20ft span some form of suspension 
will always be necessary, though unnecessary 
for roofs of a smaller span. 


FuEt 


Rich fuels, i.e., liquid and coke-oven gas, are 
particularly suitable for the all-basic furnace, 
not only for the high rate of fuel input, but also 
for the absence of ‘ burning-out periods,” 
during which the furnace is cooled below 
1000 deg. Cent. Among the furnaces under 
discussion, three were fired with fuel oil, one 
with pitch creosote, and one with a mixture of 
pitch creosote and coke-oven gas. Those firms 
using tar or pitch creosote, report a considerable 
increase in carry-over of dust to the checkers 
and flues compared with the use of fuel oil, 
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and state that the density of iron oxide fume in 
the furnaces during charging is much greater. 

Experience with fuel consumption in an all- 
basic furnace varies between 6 per cent less and 
10 per cent more than with a comparable silica 
furnace. 


Live AND MAINTENANCE 


In addition to the data shown in Table I 
these conclusions may be reached : 

Hearth.—The high operating temperature 
of a basic furnace is advantageous for the 
installation of a durable hearth. 

Front and Back Wall.—Chrome-magnesite 
door arches are not a success ; water-cooled door 
arches and jambs have proved better. 

Ends and Uptakes.—It is a feature of all the 
trial furnaces that the vertical furnace ends 
and uptakes were the subject of the most severe 
wear, particularly the target area of the end 
wall of single-uptake furnaces. 

Slag Pockets.—Contrary to some claims, slag 
pocket cinder proved difficult to remove, 
whether acid or basic slag pocket construction 
was used. 

Checkers.—When tar-based fuels are used, 
there is a heavy deposit of dust, which at the 
high temperature fuses and reacts with the 
brickwork. 

It is clear that the roof should not be 
allowed to cool below 1200 deg. Cent., and this 
still remains one of the outstanding necessities 
for efficient operation. 
Small fixed furnaces 
were considered to be 
the best for the first 
trials, but experience 
has shown that all-basic 
construction can be 
used on larger furnaces 
such as the 150-ton 
fixed at Consett and on 
tilters such as the 56- 
ton hot-metal furnace 
at Bilston. 

One consideration ap- 
plies to each unit which 
has been operated and 
may be considered the 
main recommendation 
for successful opera- 
tion. Because of its 
ability to operate at 
higher temperatures, 
an all-basic furnace 
should be a fast fur- 
nace and it must be 
treated as such. If 
operated at the same 
rate as a comparable 
silica furnace, it is doubtful if it will be economic, 
and there is strong evidence that the fuel 
%onsumption will then be higher than normal. 

A number of types of basic refractories have 
been tried, including pure fused magnesia, 
but so far the chrome magnesite (70: 30) 
brick with the chrome ore as the coarse fraction 
and the magnesite as the fines, formed under 
high pressure and fired to at least 1500 deg. 
Cent., has proved the best. Turkish chrome 
has so far been used, but specifications 
both for the chrome ore and for the low-lime 
magnesite, either natural or from sea-water, 
have been given and there is no reason to believe 
that chrome ores from the other localities will 
not be satisfactory. 

The detailed examinations which have been 
made of the bricks used in the trial furnaces 
have shown British chrome magnesite to be 
at least equal to the Continental brands. Before 
the war magnesite for brick-maki was 
obtained by dead-burning natural magnesites, 
but to-day it is extracted from sea-water. In 
the early days there was some prejudice against 
using sea-water magnesia for first quality refrac- 
tories as the lime content was higher than that 
obtained from the best natural magnesite 
deposits, but to-day sea-water magnesia is 
being consistently manufactured with a lime 
content of 2-5 per cent, which compares very 
favourably with that from other sources. 

Chrome-magnesite bricks are, as has been 
mentioned, two-thirds heavier than silica bricks. 
At the working temperature of the open-hearth 
furnace the glass matrix or bond of the silica 
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brick is so continually associated with the 
crystalline structure of the silica that a very 
high degree of viscosity is conferred on it and 
at 1350 deg. Cent. the deformation or flow under 
load is hardly detectable. In fact, at this 
temperature a silica brick is mechanically 
stronger than it is at room temperature.. As 
temperatures are further increased, the flow 
under an applied load increases, but there is good 
reason to believe that even at 1600 deg. Cent. 
deformation is small and the ultimate strength 
is still comparable with that at room tempera- 
ture. Another important feature with silica 
products is that progressive cycles of heating 
and cooling above 500 deg. Cent. do not 
adversely affect mechanical properties, indeed 
there is evidence that the viscosity of the glass 
bond is increased. 

In the chrome-magnesite brick the bond is 
formed by crystalline minerals. Although these 
bricks are inferior to silica bricks at tempera- 
tures below 1600 deg. to 1650 deg. Cent., 
the spinels constituting the chrome grains have 
melting points ranging from 1800 deg. 
to 2000 deg. Cent., compared with the melting 
point of pure silica at 1720 deg. Cent. Whereas 
silica roofs cannot with safety be heated to 
temperatures higher than 1660 deg. to 
1680 deg. Cent., chrome-magnesite roofs can 
be run without danger at temperatures above 
1700 deg. Cent., so that the all-basic furnace 
should be associated with faster driving, and 


FIG. 10—Chrome-Magnesite Bricks from an Open-Hearth Furnace{Back Wall 
Showing Bursting Due to Solid Solution of Iron Oxide ¥y 


higher burning-in temperatures when new fur- 
nace bottoms are required. 

The working face of the bricks in an open- 
hearth roof are continually exposed to and 
consequently absorb appreciable amounts of 
iron oxide and to a lesser extent lime. The 
practical result of this is that silica bricks begin 
to melt and drip into the furnace while basic 
bricks swell although the surface remains dry 
(Fig. 10). Asa result of this bursting expansion 
a zone of weakness ap’ to form between 
lin to 2in behind the face, so that there is a 
tendency for the whole face of the brick to slab 
off as a layer an inch or so thick, thereby 
exposing a fresh surface for attack. This peel- 
ing of the surface is naturally aggravated by 
sudden fluctuations in temperature, particu- 
larly if the furnace is allowed to cool suffi- 
ciently for the face to become rigid, as occurs 
during week-end shut-downs, 

Both from extensive laboratory work on this 
subject and from observation of the trials it is 
clear that bursting expansion resulting from the 
absorption of iron oxide must be considered 
the most serious source of failure of these roofs. 
Further trials of basic bricks, therefore, should 
be aimed at reducing this weakness and possible 
lines of investigation might be :— 

(a) A search for chrome ores with higher 
Al,O, and lower Cr,0, contents, such as are 
possessed by certain ores from Cuba and Greece. . 
This is based on the laboratory bursting tests, 
which suggested that the chromite spinels 
FeCr,O, and MgCr,0, had the highest bursting 
tendency, the aluminate spinel MgAl,O, had a 
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medium bursting tendency, while the ferrite 
spinel MgFe,O, gave no bursting expansion. 
The immediate inference is that in order to 
obtain a low bursting tendency chrome ores 
should be selected in which Al,O, has exten- 
sively replaced Cr,O, in the chrome grains. 

(6) By an increase in the amount of matrix. 
From time to time bricks have been made from 
chrome ores high in gangue minerals or by the 
artificial addition of serpentine or olivine. 
Bursting expansion is undoubtedly reduced, 
but only at the expense of mechanical strength 
at high temperatures, since the gangue is ulti- 
mately converted into low-melting point con- 
stituents which concentrate behind the working 
face: 

(c) Alteration in the grading and propor- 
tions of chrome ore. Evidence is accumu- 
lating from laboratory tests that minimum 
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bursting expansion is obtained by the incor- 
poration of chrome ore crushed considerably 
finer than the grading normally associated with 
chrome-magnesite bricks. Another possibility 
is to increase the magnesite/chrome ore ratio 
possibly by including a part of the magnesia 
in the coarse fraction.. The bursting expansion 
is then reduced without sacrificing refractori- 
ness-under-load properties, although spalling 
resistance is lowered and greater care must be 
taken in the initial heating up of the roof. 
In this respect the basic roof placed on the fur- 
nace at the Consett Iron Company deserves 
careful attention. 

The general conclusion from all the data is 
that, whereas the all-basic is not always an 
economic proposition, it is well on the way to 
becoming one, while its potentialities for 
development are still very great. 


(To be continued) 


The Gauge and Tool Exhibition 


No. 


N Tuesday last, the third exhibition organ- 

ised by the Gauge and Toolmakers’ Associa- 
tion was opened at the New Hall of the Royal 
Horticultural Society in Elverton Street, 
London, 8.W.1. In this exhibition, which will 
be open daily until Friday next, May 25th, 
some sixty-seven leading gauge and toolmaking 
firms of the 200 and more belonging to the 
Association are showing their products. 

Amongst the exhibits there are not 
only a very wide range of modern designs of 
standard cutting and other tools now being 
made in large numbers in this country, but 
also a representative selection of the jigs, press 
tools, fixtures, moulds, &c., made for special 
purposes, as well as examples of measuring and 
gauging equipment. 

The importance of this branch of the engin- 
eering industry is evident from the fact that 
during last year it produced equipment to 
the value of about £35 million, and it is expected 
that this turnover will be exceeded during 
the current year. This importance can well 
be understood, for well-designed tooling built 
to a high degree of precision is an essential 
to efficient machine tool equipment in: a works 
if it is to obtain high rates of production 
economically. As all production engineers are 
aware, however efficient a machine tool may 
be, the rate and quality of its output depends 
upon the tools it uses and the jigs and fixtures 
in which its work is positioned and clamped. 
During recent years the striking developments 
which have been made in the design of machine 
tools have been supplemented by the work of 
the tool and’ gauge designer and maker, and 
their work has made it possible to take the 
fullest advantage of the increased power, speed 
and precision of which the machine tool is 
capable. 

t is perhaps unfortunate that most of the 
exhibitors have mainly confined their exhibits 
to standard tools and gauges, and only a 
relatively small selection of the many interesting 
special-purpose jigs, fixtures, gauges, moulds, 
&c., made by the industry is shown. Most of 
this special equipment is made to order and the 
demand for it is so urgent that, once completed, 
it cannot be retained for exhibition purposes. 
Nevertheless, the examples of specially designed 
equipment which firms are able to show are 
sufficient to give visitors a good impression of 
the healthy and progressive state of this 
important branch of industry, and show that 
it is well served by the first-class designers and 
highly skilled craftsmen essential for high 
precision tool-making. 

In the paragraphs which follow we 
describe some of the interesting tools and 
gauging equipment of more general applica- 
tion. We would point out, however, that all 
production engineers will find a visit to the 
exhibition well worth while to inspect and 
compare the comprehensive ranges of standard 
and non-standard cutting tools, and the 
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variety of high precision tooling and measuring 
equipment now being made in this country. 


Sicma INstTRUMENT Company, LTD. 


A wide range of automatic, semi-automatic 
and hand-operated multi-dimension inspection 
equipment and standard measuring equipment 





1—MECHANICAL COMPARATOR WITH 
TURRET FIXTURES—SIGMA 


Fic. 


is shown on the stand of the Sigma Instrument 
Company, Ltd., of Letchworth, Herts. 

One of the interesting applications of the 
firm’s mechanical comparators is illustrated in 
Fig. 1. In this unit the comparator is mounted 
above a turret equipped with fixtures to locate 
the ccmponent at ten stations, each fixture 
being designed to deal with one of the ten 
dimensions on the component. On each fixture 
there is an adjustable contact point tipped with 
tungsten carbide which can be set with a master 
component to position the pointer of the com- 
parator at zero. The number on each fixture 
refers to the number of the dimension on a 
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drawing of the component which is s! own o, 
the comparator scale panel. 

A series of coloured strips are visi! \e op , 
band at the side of the scale, eac} colour 
indicating the tolerance zone of the p: ticular 
dimension. Only four tolerance zo:.eg are 
shown for the ten dimensions wh h ap 
checked, as the tolerances on a numbe of the 
dimensions are the same. During . augj 
over-size parts of the component case the 
pointer to move towards the top of t] 


> com. 

parator scale. 
With one of these units at the side of his 
machine an operator can test at once © :1y one 


of the ten dimensions’ to see if it is wii ‘in the 
prescribed tolerances. As the limit of t« cranes 
is sharply defined, the whole of the tc orange 
is available and no consideration has +o hp 


given to gauge manufacturing toleranc: . weay 
allowance, or “feel.” With such a iit in 
use the tools on a machine can be set .o the 
extremities of the tolerance so that the sults 
of tool wear will bring the component iearer 
to the mean size. Machine variabili', cap 


easily be checked, for if ten parts pr duced 
consecutively are measured the diftorence 
between the largest and smallest com; onent 
shows the variability, which, if exc: ssive, 
shows that the machine is unsuitable for the 
class of work. 

The fixtures used on the turret are «/ jour 
standard types dealing with externa! and 
internal diameters, external lengths and i: erna] 
depths. The scale plate carrying the diagram 
of the component is interchangeable and 
attached to the main scale plate by two cone. 
head screws. 


PiEssEY Company, Lrp. 


The Plessey Company Ltd., Ilford, ivssex, 
is showing its products for the first time at 
this exhibition, and it is demonstrating on 
its stand die sets and standard drilling jigs 
especially designed to require the minimum of 
attention in the tool room of a manufacturer, 
Also to be seen are a selection from the com 





Fic. 2—PILLAR BOLSTER SET—PLESSEY 


pany’s range of taps, screw and gap gauges, 
and plug and special plate gauges. 

The pillar bolster set, which we _ illus- 
trate in Fig. 2, is designed to combine the 
advantages of pillar press tools with the economy 
of the interchangeable standard die set. As 
the top and bottom bolsters of these units can 
be used indefinitely, tool expenditure is reduced 
and tools not currently required can be con- 
veniently stored and handled. The cast iron 
bolsters have chequered clamping faces to 
prevent creep of the tools. At the rear of the 
sets, to provide maximum working clearance 
and visibility, are fitted well proportioned 
pillars and bushes of hardened and ground cast 
steel. Wick feed oil reservoirs are fitted on 
each bush. 

The die set is clamped to the top bolster 
by forged high tensile steel dogs and to the 
bottom bolster by a hardened and ground 
cast steel strip. Longitudinal registers are 
provided as setting guides. 

A filler plate is used to support the die and 
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yith eac'. size of bolster a range of these plates 
is provi ed to enable the die-maker to cut his 
own cle rance opening to suit the appropriate 
jie. In the case of blanks having thin forms, 
or where it is necessary to build up the shape 
yith dic inserts, the special filler plate is attached 
io the lie by replacing two of the standard 
jowels ‘vith longer members, which are extended 
throug! the filler plate to obtain permanent 
assem! y- 

Stan ‘ard open bolster sets also manufactured 
by the Company, have, with the exception of 
the toy and bottom bolsters, identical parts 
to thos. utilised in the pillar sets. 

Also exhibited are standard drilling jigs, 
of cast iron, supplied machined and ready for 
jmmediate boring by the company to eliminate 
much initial machining work in the _tool- 
room. 

PRECISION GRINDING, Lp. 


Anew instrument amongst the wide range of 
optical measuring equipment shown on the 
stand of Precision Grinding, Ltd., of Mill Green 
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the image of the line which is projected from 
the glass annulus on the sleeve on to the pro- 
jection screen and he brings this line into the 
centre of the nearest double line on the glass 
screen by rotating the micrometer drum 
to move the slide. Reading is obtained by 
adding the degree readings on the annulus to 
the minute readings on the screen and to them 
the second reading registered on the micro- 
meter drum. . 

The head is fitted with a worm and wheel 
drive, which is used for rotating the faceplate 
but not for dividing purposes. When the 
head has been set it is secured by a brake, 
which holds the mechanism rigidly during mach- 
ining operations. The carrier drive is mounted 
on a@ nosepiece on the centre sleeve and is pro- 
vided with two fine-adjustment screws for the 
initial alignment when setting the head. The 
tailstock centre is adjustable in both the ver- 
tical and the horizontal plane. 

In addition to its optical measuring equip- 
ment this firm is also showing a representative 
selection of the standard and special types of 





Fic, 3—OPTICAL DIVIDING HEAD—PRECISION GRINDING 


Road, Mitcham Junction, Surrey, is an optical 
dividing head built for precision production 
and inspection work. 

The instrument, illustrated in Fig. 3, has 
centres 4$in high and takes work up to 24in 
long when fitted with the standard base-plate. 
The arrangement of its head is shown in the 
diagram. In this head a ground and lapped 
centre spindle is mounted on a rigid cast iron 
bracket and is held stationary in the morse 
taper of the main spindle, A bushed centre sleeve 
rotating on the main spindle has at its front 
end the carrier drive for the work. Also 


Spindle Sleeve 





Main Spintile 





Light Source 




















Objective 
Fic. 4—-OPTICAL DIVIDING HEAD MECHANISM 


mounted on the sleeve is a glass annulus gradu- 
ated in single degrees on its outer face. The 
image of these graduation lines, together with 
appropriate figures, are projected on to a glass 
screen mounted on the side of the aluminium 
cover of the head. This screen in turn is gradu- 
ated with nine sets of double lines, the dis- 
tance between each set of lines being equivalent 
to six minutes. A longitudinal slide on which 
the screen is mounted, can be moved through a 
m'crometer screw having a drum graduated 
with sixty lines, each of which is equivalent 
to six seconds. 

When taking a reading the operator observes 


gauges it makes and an interesting range of 
cutting tools. 
TooLMASTERS, Lp. 

The main exhibit on the stand of Toolmasters, 
Ltd., Uxbridge Road, Hillingdon Heath, 
Middlesex, is the latest model of the “‘ Diaform ” 
grinding wheel forming attachment. This 
unit is a portable attachment for use on stan- 





Fic. 5—-FORM GRINDING ATTACHMENT— 
TOCLMASTERS 


dard surface grinding machines and it is designed 
to transfer from an enlarged sheet metal tem- 
plate the complete form required on a grinding 
wheel by means of a chisel-shaped diamond. 
As can be seen from our illustration, Fig. 5, 
it is basically a vertical pantograph and con- 
sists of a base carrying a rigid vertical column 
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having a plate at the top on which the tem- 
plate is mounted. A hand-operated vertical 
tracer arm is pivoted at its base in a box-shaped 
light-alloy casting, housing a steel tape panto- 
graph linkage. This linkage is designed to 
translate the form traced by the pointer on 
the tracer arm round the template at a reduction 
of 10 to 1 to the dressing diamond mounted 
on the arm to be seen at the right in the illus- 
tration. The diamond holder on the arm is 
arranged to rock about the centre of the tip 
radius so that the wheel is dressed in correct 
relationship to the wheel surface as the diamond 
is moved across it. 

When positioning the attachment on a 
machine a graduated centre gauge, pivoted on 
a bracket in front of the diamond, is used to 
check the wheel centre in respect to the dia- 
mond. The-diamond setting is checked 
by dial indicator, which can be temporarily 
mounted, as shown in the photograph, on a 
special pad on the pantograph housing. A 
range of tracers with points of different dia- 
meters can be fitted in the tracer head and the 
tracer is fitted with tangential geared plates 
to prevent the diamond holder being moved 
sufficiently to foul the grinding-wheel by the 
flanks of the diamond or its block. 

The attachment is designed to form dress 
wheels up to 10in diameter, lin wide, to a 
lepth of 4in. When dressing a wheel for tool 
forms more than lin wide, increments in its 
profile are successively dressed and the work- 
piece advanced each time a corresponding 
amount until the form is complete. 

Together with this attachment the firm is 
showing examples of form grinding and punches 
and dies, &c., made in its shops. 


AMBROSE SHARDLOW AND Co., Lrp. 


Together with its usual range of standard 
external and internal micrometers, Ambrose 
Shardlow and Co., Ltd., of Sheffield, is showing 
a recently introduced vernier height gauge. 
On this instrument, which incorporates a 
coarse and fine adjustment, the vernier scale is 





FIG. 6—THREE-POINT CONTACT INTERNAL 
MICROMETER—SHARDLOW 


flush fitting to the beam to avoid parallax 
and eliminate error of reading. 

A new three-point contact internal micro- 
meter made in a number of sizes and graduated 
to read direct to 0-0002in is being shown for the 
first time by the firm. This instrument, 
illustrated in Fig. 6, is fitted with a ratchet and 
can be used without need for skilled “‘ feel ” by 
semi-skilled workmen. It is pointed out that, 
as the micrometer indicates the actual diameter 
at any stage whilst grinding or machining bores, 
a high rate of production together with accuracy 
is made possible. 


(To be continued) 





A WasHInG CREAM AND DISPENSER.—A washing 
cream called ‘“‘ Zalpon,” suitable for all forms of 
communal washing, has been produced by Newton- 
Chambers and Co., Ltd. It is used in conjunction 
with a wall dispenser. The dispenser is secured to 
the wall plate by a locking device, and the bottle in 
which the cream is supplied is similarly secured to 
the dispenser, and both components can only be 
removed by the attendant. 
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THE COAL PLAN AND COAL OUTPUT 


THE object of the lecture by Mr. E. H. 
Browne, Director General of Production 
of the National Coal Board, to the Conference 
of the National Association of Colliery 
Managers last week—a lecture that we 
reprint in abstract form on another page of 
this issue—was not merely to inform colliery 
managers more fully about the recently 
published National Plan for coal, but to 
explain also certain features of that plan. 
Notably, the lecture dealt with the relation- 
ships between colliery managers and certain 
specialists such as engineers who have very 
obviously a big part to play in raising 
colliery output. For, if we may trust Mr. 
Browne, the industry has suffered in places 
in the past from a lack of “ well-trained 
engineers with wide vision ’’ ; he emphasised, 
also, how very small is the number of 
university graduates in engineering who are 
employed in coal mining. Mr. Browne was 
also at pains to show that it may be possible 
to exceed the output figures estimated in 
the National Plan. For estiniates of future 
output contained in the Plan are based upon 
the reconstruction, primarily, of surface 
works, winding equipment, underground 
transport, &c., and not upon the possibility 
that coal may be more rapidly cut at each coal 
face. Presumably it can be estimated very 
closely what will be the effect of applying 
on the surface, in winding and in transport, 
devices that have proved themselves in 
some collieries, but have not been installed 
in all. But Mr. Browne remarked that there 
is “‘a whole world to be conquered at the 
face.” Moreover, those possibilities, the 
unproved possibilities inherent in “ con- 
tinuous ” mining and in such novel equip- 
ment as coal ploughs and the like, are almost 
wholly neglected in the Plan. Nor has allow- 
ance been made for the effect upon the men 
of continuous mining, which “ offers relief 
from the monotony of specialised work at 
the coal face.”’ If, in fact, improved methods 
and improved appliances can be used at the 
face, it may prove possible to exceed the 
output, limited to 240 million tons per 


year, estimated in the Plan for the year 1965. 

But if, indeed, it does not seem at all 
unreasonable to assume that in fourteen 
years’ time there will have been substantial 
changes inmethods employed at the face, and 
that, in consequence, the output from a face 
will have shown a substantial increase not 
allowed for in the Plan, there is another and 
very much less encouraging side to the 
account. The manpower situation, despite 
some recent improvement in recruitment, 
remains very far from satisfactory. At 
present there are some 703,300 men employed 
in the mines. According to the Plan the 
labour force will shrink to 618,000 men by 
1965. But the present “age pattern” in 
the industry suggests that that estimate 
of the strength of the labour force is 
optimistic. “Up to 1925 the age distribu- 
tion of the labour force in mining kept about 
right, with an age pyramid where every 
younger age group was larger than the next 
older one. To-day, we have a small pyramid 
at the top, a square block in the middle and 
an inverted pyramid at the bottom.” Less 
than one-third of the men are under thirty, 
and close on a quarter are over fifty. Accord- 
ing to Mr. Browne’s calculations, if wastage 
goes on at the 1949-50 rate—and with the 
present age pattern it is hard to see how 
it can improve—recruits to the industry will 
need to come in at the rate of some 55,000 a 
year if manpower in 1965 is not to fall below 
618,000. That rate of recruitment happens 
to be about double that actually experienced 
in 1950! Moreover, since the birth-rate in 
mining communities is lower than it used to 
be and since the competition from other 
industries is fierce enough to draw away 
young men born in mining villages who 
would, in the past, as a matter of course, 
have become miners, it has become essential 
for the industry to attract labour from 
families with no mining traditions. It has 
to attract them to such an extent that by 
1965 about one-third of the tofal must be 
made up of such men if the planned labour 
force is to be attained. In those circum- 
stances, and short of widespread unemploy- 
ment in other industries, we find it difficult 


May 18, 195) 


to believe that so many new entrants to 
coal mining will be found. 

It is, of course, true that shortage . nd/o 
the cost of labour has always enco.:raged 
an increase in productivity per man By 
despite that encouragement, despi' the 
possibilities of an improvement in th» rate 
of output per man at the face, is .t not 
optimistic to suppose that an output .f 249 
million tons per year by 1965 as esti nated 
in the Plan will really be attained? Even 
if it is attained will this country ever again 
be able to export large quantities 0: coal 
as it did in the past ? Since the war i rdus. 
trial productivity in this country has risen 
each year by some 7 to 8 per cent. It is 
true that, largely due to improved fuel 
economy, the demand for coal has been 
growing less fast. But, by 1965, if pro. 
ductivity continues to grow, even an 0.itput 
of 240 million tons seems likely to be barely 
enough to support the home demand upon 
it. The conclusion seems inescapable. Never 
again is this country likely to be one of the 
world’s important exporters of coal. We do 
not believe the loss of those exports will be 
disastrous. For the coal, instead of being 
exported as a raw material to other countries, 
will be used here in the manufacture of 
articles that can be sold abroad far more 
profitably than the coal. But it is certainly 
very doubtful whether this country could 
ever afford to become an importer of coal. 
Thus, as Mr. Browne remarks, “ Failure to 
secure a higher productivity from the 
industry is not merely a matter of financial 
economics, but of sheer starvation for this 
country.” The Coal Board, in: fact, needs 
to take every action it can that seems likely 
to increase coal output. But engineers, too, 
can play a part. We need, in fact, more 
than ever to find means of economising the 
use of coal, not merely, as at present, because 
it is more costly than it used to be, but 
because if we do not, demand may outrun 
supply, and the output of industry be there- 
fore held up each spring by recurrent fuel 
crises. 'The country experienced one such 
crisis in 1947; through the mere chance 
that the weather remained warm it just 
avoided an equally serious crisis last March. 
We cannot afford to take similar chances 
recurrently. 


BRITISH STANDARD LOCOMOTIVES 


It was only natural that the construction 
of the first British standard locomotive 
should have aroused the widest interest in 
railway engineering circles. The merging 
of the four large companies into one national 
system, the divergent locomotive practices 
of those four companies, and the apparently 
indecisive results of the Interchange Trials 
of 1948, all gave an added sense of expect- 
ancy; and when the new “ Britannia” 
did emerge from Crewe Works observers 
were quick to note that at one point there 
was a detail clearly of Gresley origin, at 
another a feature derived from Bulleid 
practice, and so on. With many famous 
engine designs of former years historians 
still discuss the probable reasons for the 
adoption of this or that controversial fea- 
ture, trying, after forty or fifty years, to 
probe into the mind of the designer. No 
such process will be needed with the British 
standard locomotives of 1951, for the com- 
pletion of the “Britannia” was fol. 
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jowed by @ remarkably complete exposition 
by Mr. E. S. Cox of the design principles, 
the dra\ing office organisation and the work- 
shop PI vetice used, not only in the produc- 
tin of the “‘ Britannia,” but of the entire 
range of new standard engine classes. His 
paper, read before the Institution of Loco- 
notive Engineers on Wednesday, March 
dst, |xid bare not only the new designs, 
put, what was perhaps more interesting, 
how selected features of the former rail- 
yays’ practice had been integrated. Just 
ys the Interchange Trials of 1948 gave no 
clear-cut result in favour of one pre-nationa- 
ligation practice or another, so it is found 
that the first of the new engine designs 
includes important features of all four rail- 
yays’ locomotives. The production of 
a range of new standard locomotive designs 
isno new thing in Great Britain ; following 
the lead of Churchward, it was done to a 
greater or lesser extent on each of the large 
railways prior to 1948. What is notable in 
the present case is that the new standards 
have been established by a common measure 
of agreement out of a mass of design and 
performance data greater by far than that 
available to any one of the former Chief 
Mechanical Engineers. 

In studying the new designs one notes a 
general tendency towards using larger en- 
gines than those previously engaged on 
the same class of work. The “ Britannia ”’ 
herself, a ‘‘ Pacific”? weighing, with tender, 
141} tons, is intended for duties now under- 
taken by the 126-ton Western Region 
“Castles,” and the 138-ton Midland Region 
“Royal Scots.” Similarly, the new Class 
“4” 4-6-0 is intended to take the place of 
many 4-4) classes. Clearly the aim has 
been to provide the utmost in steam-pro- 
ducing capacity permitted by weight and 
dimensions and, while it is well known that 
much of British express passenger train 
working requires only a moderate output 
of power, the large boilers of the new engines 
should enable that extra effort to. be pulled 
forth when an exceptional drawbar horse- 
power is needed for a short period. In 
general the larger fireboxes will enable the 
engines to be worked at a low rate of com- 
bustion, with resultant economy of fuel. 
An important point is the decision to use a 
single chimney, particularly as so many 
of the. larger engines competing in the 
Interchange Trials of 1948 had double or 
multiple blast pipes. Tests at Rugby and 
Swindon have shown that double and other 
special blast-pipe arrangements, propor- 
tioned to produce shigher vacuum for a 
given back pressure at maximum output, 
give inferior performance at low outputs 
and are not so versatile throughout the 
whole range as is the normal single blast 
pipe. Mr. Cox comments that the single 
blast pipe, if correctly proportioned, «has 
proved capable of an _ excellent per. 
formance. We are not surprised that what 
Mr. Cox terms the “ Swindon-Stanier ” 
boiler has been chosen as standard, though a 
dome is added and the Churchward type of 
top-feed is replaced by clacks of Southern 
tegion pattern. 

One could comment at considerable length 
upon many aspects of these new designs ; 
but to us the outstanding point of Mr. 
Cox’s admirable paper is the clear evidence 
it gives of the practical working out of the 
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principles propounded by Mr. Riddles in 
his Presidential Address to the Institution 
of Locomotive Engineers earlier in the 
session. .The painstaking care with which 
existing practice in respect of many details 
has been sifted was very apparent; no 
less was the readiness of those responsible 
to accept suggestions from outside British 
Railways, notably in the case of the four- 
jet blower recommended by Mr. Cardew. 
Furthermore, a very real attempt has been 
made to develop a design style, to persist 
throughout the entire .range of new loco- 
motives, though from our own experience 
such items as external lineaments are likely 
to arouse more controversy than the basic 
design! Mr. Cox told how earnestly they 
had striven to produce a good shape of 
chimney, that should at the same time be 
distinct from any of the former company’s 
designs. In the ensuing discussion one 
speaker commented that this adornment of 
the ‘“ Britannia” looked to him “ pure 
Horwich’?! We may wind up by quoting 
two paragraphs from Mr. Cox’s own con- 
clusion: ‘‘ Although this locomotive of 
to-day looks about the same, it is the steady 
elimination of internal restrictions which 
has led as much as anything to its greatly 
improved performance—larger grates and 
firebox volume, large steam space and large 
free areas for gases with, of course, those 
enlargements of the steam circuit which 
have grown out of the work of Chapelon.” 
And then: ‘Such then is the steam loco- 
motive of to-day and to-morrow, and this is 
the form in which it will fight for survival 
against the diesel and the electric. As a 
simple, cheap, rugged tractor, it can still 
have a part to play, a part which it cannot 
sustain should it leave its vantage ground 
and once more descend to the complexities 
of the compound, the turbine and the con- 
denser.”’ To conclude, we would enter a 
plea for the removal of one more restriction, 
that of congested lines. May the operating 
departments so tighten up _ regulation 
that all trains may get a clear run and 
that these fine new engines and their imme- 
diate predecessors may give Great Britain 
the fast and punctual service she desires 
and demands. 
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Literature 


Are Workers Human? By Gorpon Ratrray 
Taytor. London: The Falcon Press, 7, 
Crown Passage, Pall Mall, S.W.1. Price 
10s. 6d. 

Mr. TayLor’s book is about people working 

in industry. He divides them into two 

classes—workers and managers—and spends 
the greater part of his text proving that the 
former are human, almost, it seems, in spite 
of the latter. He blames managers for most 
industrial difficulties and accuses them of 
having killed workers’ pride in their factories’ 
achievements by “almost a miracle of bad 
management.” He believes managers incap- 
able of logical thought or of conducting 
industry by other than authoritarian 
methods. Of course, Mr. Taylor exaggerates 
and knows he is exaggerating. He does it 
deliberately to try to shock his readers into 

a re-evaluation of their own behaviour and 

attitude. “‘We must sey: here is a group 

of people, what can we find them to do? 

Rather than : here is a task to be done, whom 

can we get to do it? Perhaps this is over- 
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stating the case a little, but putting it in 
this extreme way may serve to spotlight 
the equally unbalanced nature of our present 
approach.” 

This tone tends to lead Mr. Taylor astray 
when he turns to a more detailed analysis 
of industrial conditions. He makes it difficult 
for the reader to believe in his detachment. 
Thus, in discussing the modern pace of work, 
he condemns the putting of any pressure on 
an individual to increase his pace beyond 
what he himself feels to be natural, and does 
not consider the possibility that some people 
may demand such pressure to satisfy their 
own unconscious needs. A fittle later, how- 
ever, Mr. Taylor accepts exertion of pressure 
on its members by a self-governing group as 
legitimate and necessary. It is not the 
pressure to which Mr. Taylor objects, but 
certain ‘forms of pressure and certain people 
who exert it, irrespective of tne individual’s 
own wishes. 

In the chapter on communications Mr. 
Taylor appears to baulk at the complexity 
of his own arguments. Elsewhere in the 
book he makes it clear that he recognises 
that bad communications may be maintained 
in order to provide group defences against 
attitudes and feelings the group wishes to 
avoid, but when actually dealing with com- 
munications he appears to accept that their 
content provides the only means of analysing 
difficulties which may appear. 

Mr. Taylor discusses current ideas about 
incentives and finds them all to ignore 
human motives to which much more atten- 
tion should be given. He has brought 
together an immense amount of material 
that is scattered, and has done a painstaking 
and commendable service to industrial 
readers. He presents a coherent and unusual 
point of view in one volume, and even 
though one may not agree with the point of 
view, the coherence and collection are of 
considerable value. It is a pity that in his 
determination to prove that workers are 
human he has ignored the claims of so many 
others, and it is only too likely that those 
whose claims are ignored will retaliate by 
ignoring Mr. Taylor. This is to be regretted 
because the book will probably get less 
attention than it deserves. 





BOOKS RECEIVED 


Hand Tools. Vol. I. By A. E. Peatfield. Lon- 
don: The English Universities Press, Ltd., St, 
Paul’s House, Warwick Square, E.C.4. Price 4s. 6d, 

Theory of Structures. Third edition. By H. W. 
Coultas. London: Sir Isaac Pitman and Sons, 
Ltd., Pitman House, Parker Street, W.C.2. Price 
20s. 

Modern Fluorescent Lighting. By A. D. 8S. 
Atkinson. London: George Newnes, Ltd., Tower 
House, Southampton Street, Strand, W.C.2. Price 
15s. 

Wireless Servicing Manual. Eighth edition. 
By W. T. Cocking. London: Iliffe and Sons, Ltd., 
Dorset House, Stamford Street, S.E.1. Price 
12s. 6d. 

Television Receiving Equipment. Third edition. 
By W. T. Cocking. London: Iliffe and Sons, 
Ltd., Dorset House, Stamford Street, S.E.1. 
Price 18s. 





Directory and Buyers Guide, 
1951 : 


WE regret that on page 204 of the Trade 
Names Section of THE ENGINEER “ Directory 
and Buyers Guide, 1951,” the block illustrating 
the trade mark “ Hercules” relating to the 
hose pipe fittings made by Newton Sales Com- 
pany, Ltd., 517-519, Fulham Road, S.W.6, 
has been shown opposite the entry for belting 
made by F. Reddaway and Co., Ltd., Pendleton, 
Manchester, which also bears the trade name 
‘* Hercules.”” Would readers please make the 
necessary corrections to their copies. 
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haracteristics of the First Standard 
Locomotive for British Railways 


By E. C. POULTNEY, 0O.B.E., M Inst.Loco.E. 


Ww: this article by Mr. Poultney we 
reproduce on the page opposite four 
cross-sctional drawings of the standard 
lcomo'ive “ No. 70,000.” These drawings 
same 10 hand after the publication of the 
description of the locomotive in our issues 
of February 2nd and 9th. They are to the 
same scale as the general arrangement 
drawiny reproduced as a supplement to the 
second article—Ep., THE E. 





The completion of the first of the stan- 
dard types of locomotives designed for 
service on British Railways marks an 
event of considerable importance and inter- 
est. A general description of this engine, 
named ‘‘ Britannia,” together with an 
arrangement drawing, appeared in THE Ene1- 
yzER of February 9th last, giving an excel- 
lent idea of the design as a whole, and the 
object of this further article is to enlarge 
upon the information already given by 
directing attention to some of the more 
prominent points in the design of this 
notable locomotive. 

In addition, some computations are pre- 
sented concerning the probable performance 
of these engines in the form of Power 
Characteristics, which it is thought will be 
interesting. 

The principal features of this new steam 
locomotive may be summarised as follows :— 

The engine “ Britannia ” is :— 

(1) The first two-cylinder engine of the 
“ Pacific,” 4-6-2, type to be built for ser-. 
vice in Britain. 

(2) The most powerful two-cylinder engine 
so far built for passenger traffic. 

(3) The combination of cylinder dimen- 
sions and boiler steam pressure produces a 


high-powered locomotives have been of the 
three and four-cylinder types. Since 1906, 
when G. J. Churchward completed the 4-4-2 
engine, No. 40, “North Star,” at Swin- 
don, the four-cylinder engine has come more 
and more into the picture, while the con- 
struction of three-cylinder engines on the 
North-Eastern by W. Worsdell, in 1909, 
followed by Sir Vincent Raven later, in 
1911, put the three-cylinder into the front 
rank of all, a position easily maintained 
through the work of Sir N. Gresley, probably 
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porating a wide firebox type of boiler 
for passenger service, was that of the famous 
“ Atlantics,” designed by H. A. Ivatt in 
1902 for the Great Northern, while another 
wide firebox two-cylinder type is seen in 
the 2-10-0 freight engines, built during 
the war, in 1944, for the Ministry of Supply. 


THe BoImLER AND SUPERHEATER 


Referring now to the new standard “ Paci- 
fics” of the “70,000 ” series, one or two points 
in the design are worthy of comment. These 
are notably the boiler and the main framing. 

The boiler is of generous proportions and, 
as such, an excellent feature. ‘A loco- 
motive is as good as its boiler,” is still a 
trite saying. The dimensions and leading 
proportional characteristics of certain modern 
boilers of the larger types have been assembled 
in tabular form. A perusal of this infor- 














Tasie I.—T'wo-Cylinder L Mazi: Piston Loads 
Date Railway Designer Type Boiler press., |Cylinders, size,| Piston load, 
lb per sq in in Ib 
1951 B.R.... ... ...| R. A. Riddles 4-6-2 250 20 x28 78,540 
1902 N.E.R. ... ...| W. Worsdell 44-2 200 20 x28 62,832 
1903 C.R. ++ «sf J. F. McIntosh 4-6-0 200 21 x26 69,272 
1906 NBR. ... .. W. Ps Reid ... 4-42 200 20 x 28 62,832 
1908 L. and Y. .-| G. Hughes ... 0-8-2T T80 214 x 26 65,349 
1910 L.B.S.C.R. -| D. E. Marsh... 4-6-2T 170 21 x26 58,881 
1911 G.S.W.R. .-| J. Manson ... 4-6-0 165 21 x26 56,149 
1912 G.C.R. ... ...| J. G. Robinson 4-6-0 180 214 x 26 65,349 
1914 L.B.8.C.R. .| L. Billington 4-6-4T 170 22 x 26 64,622 
1918 L.S.W.R. .| R. W. Urie .. 4-6-0 180 22 x28 68,534 




















the greatest protagonist of the three-cylinder 
locomotive. Sir Nigel Gresley’s three-cylin- 
der ‘‘ Pacifics” initiated in 1922, were 
without question one of the most successful 


express locomotive types ever built. 


Before the development of multi-cylinder 
engines, those of the two-cylinder type had 
already reached considerable proportions : 
notable examples were the McIntosh 4-6-0 
*‘ Caledonian’ engines, Nos. 49 and 50, 
built in 1903; also W. Worsdell’s North- 
Eastern Class “V” “ Atlantics” and the 
Ivatt Great Northern “ Atlantics ” of 1903 
and 1902 respectively. The former engines 


TaBLE IT.—Dimensions and Proportions of Modern High-Capacity Boilers, “ Pacific’? Locomotives 


mation, thus afforded, is interesting; a 
point brought out is the striking similarity 
the new boiler bears to that designed by 
Sir N. Gresley for his Class ‘‘ V2” combination 
passenger and freight engines. Both boilers 
are admirably proportioned. A ratio not 
given in the table is the net gas area in 
relation to the grate area. For the new 
standard boiler this ratio is 16-2 per cent 
and for the L.N.E.R. “ V2,” 15-1 per cent. 
The tube length to bore ratios based on the 
distance between the tube plates are 108 
and 101-3 respectively. The superheater 
equipment for the standard boiler comprises 








Railway and class 





Heating surfaces, square feet : 
Tubes and flues ee 
Firebox Ret ess 
Total evaporative 
Superheater ... 
Combined ne ee 
Grate area, square feet 
Ratios : 
Firebox heating surface/grate area ... ... ... 
Firebox heating surface, per cent evaporative... 
Evaporative heating surface/grate area ... ... 
Combined heating surface/grate area bee 2 aa 
Superheater, per cent combined heating surface 
Particulars of tubes and flues : 
Tubes, ber and diamet 
Flues, 
Length between tube plates, feet inches ee 
Working steam pressure, pounds per square inch 


outside 
outside 





and diantet 




















B.R. L.N.E.R. L.N.E.R. L.N.E.R. L.N.E.R L.M.S. S.R. 
“ 70,000 ” “ v2 ” “ A4é ” “ A3 ” “Al” ‘ 7P ” 
462 | 262 4-6-2 4-6-2 4-6-2 4-6-2 4-6-2 
| | 
| 2264 2216-07 2345-1 2477 | 2216-07 2577 2176 
210 215-0 231-2 215 | 245-30 230 275 
x 2474 2431-07 2576-3 2692 | 2461-37 2807 2451 
: 718 679-67 748-9 703 679-67 830 882 
; 3192 3110-74 3325-2 3395 3141-04 3637 3273 
“4 42 41-25 | 41-25 41-25 50 50 48-5 - 
| | 
J 5-0 5-2 5-6 5-2 4-9 | 4-6 5-67 
8-5 8-8 8-95 8-0 9-95 8-2 11-2 
58-8 59 62-3 65-2 49-3 56-1 50-5 
| 76 76-5 80-5 82-1 62-8 72-8 67-6 
| 22-5 21-8 22-4 20-7 21-6 22-8 26-8 
| 
| 136—24 121—2} 121—2} 121—2} 121—2} 129—23 124—2} 
40—54} 43—5} 43—5 43—5} 43—5} 40—5} 40—5} 
Mz. 0 17 0 17 11 18 11} 17 0 19 3 17 0 
250 220 250 250 250 280 














Norr.—L.N.E.R. “ Al,” new class “ Al,” 1948. L.N.E.R. “‘ V2,” ‘“‘ A4,” and “ A3, 
L.M.S. “ 7P,” ‘* Duchess ” class. 


with thermic siphons. 


greater piston thrust or loading than has 
previously been used for a new design.* 

(4) The nominal rated tractive force is the 
highest so far attained for a two-cylinder 
engine for passenger services. 

The foregoing observations will place 
this design in proper perspective relative to 
former practice. 

From the purely British standpoint the 
use of two cylinders only for an engine of 
modern design is an outstanding innovation. 
Hitherto for heavy main line services, recent 





*The L.N.E.R. 4-6-4 “No. 10,000” (rebuilt) has 
three cylinders 20in by 26in and 250 Ib boiler pressure, 
thus equalling the engine “‘ Britannia "’ in piston loading. 


were especially powerful with cylinders 
20in by 28in, the same dimensions as those 
used for the new standard “ Pacifics,”’ 
now specifically under notice. 

The accompanying Table I gives parti- 
culars of the cylinder dimensions of a num- 
ber of former two-cylinder locomotives and 
the maximum piston loads. The new stan- 
dard engines of the “Britannia” series 
have a maximum piston thrust of 78,540 Ib, 
some 13 per cent higher than the “ Cale- 
donian” 4-6-0 engines of 1903, with a 
piston loading of 69,272 Ib. 

In passing, it is interesting to recall 
that the last two-cylinder design incor- 


” original classifications. 


S.R. “ Merchant Navy ”’ class, firebox fitted 


a steam separator in the dome and the 
American multi-valve throttle, both com- 
mendable features. The superheater ele- 
ments are of the normal description, as 
opposed to a bifurcated pattern, and the 
return bends extend forward to the smoke- 
box. Compared with the Gresley “ V2” 
boiler, the new one is of the Belpaire pat- 
tern. The self-cleaning smokebox, rocking 
grate and hopper ashpan are what 
modern practice dictates as being essential. 


THE ENGINE FRAMING 


The main frames of the plate construction 
are spaced 3ft 2}in apart in place of the 
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more general spacing of about 4ft lin. This 
is the Bulleid frame, as used for the S.R. 
“ Pacifics ” and is excellent inasmuch as it 
enables the provision of adequate support 
for the axleboxes in their guides by allow- 
ing of the journal centres being in line with 
the longitudinal centre of the frame plates. 
This construction, together with roller bear- 
ing journal boxes and, at long last, enlarged 
diameter bearings for the main axle, con- 
stitutes an improvement over former prac- 
tice of first importance. We have borne 
with commendable fortitude anxieties caused 
by main axleboxes largely because of. the 
blessings of retaining equal sized journals 
for coupled axles, irrespective of the fact 
that no one else has followed this practice 
for many years past. However, a piston 
thrust of 35 tons requires taking care of. 
The cylinders are steel castings and are 
bolted to the main frames, which is expected 
to be satisfactory. Time will decide this 
point: it would, however, seem that a bar- 
type of framing and cylinders with half- 
saddles might have been a rather better 
form of front end. 


BALANCING 


The built-up form of balance weights in 
the wheel centres is in line with past prac- 
tice on the G.W.R. and L.MS. Railways 
and a relatively low percentage of the 
reciprocating masses is balanced, the pro- 
portion being 40. per cent. 

Balancing the disturbing forces is at 
times a problem and more so in the case of 
a high-powered two-cylinder engine with 
cylinders outside the frames and, therefore, 
at widely spaced centres. To maintain a 
reasonably regular pull on the drawbar 
appears to require a fair proportion of coun- 
terbalance for the reciprocating parts ; 
the amount of underbalance allowed is 
related to the locomotive weight. This was 
emphasised by E. S. Cox in a paper on 
“Balancing of Locomotive Reciprocating 
Parts,” read before the Institution of Mecha- 
nical Engineers in 1941. A reference to 
Fig. 10 of the paper seems to suggest 
that an underbalance of about 730 Ib per 
cylinder for a 100-ton engine is permissible. 
If, therefore, 730 lb represents 60 per cent 
of the mass of the reciprocating parts for 
each cylinder, the total weight of these 
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if so, the question arises could the over- 
balance be reduced? Attention may here 
be directed to the lightweight underhung 
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the injectors and connecting piping fy 
steam supply and feed-water is an «xcellen, 
improvement. The engine as @ who's takes 





Taste IIl.—B.R. Standard “Pacific” Locomotive, 70,000” Class.—Performance on Level Tangent Track, 500-!'on Train 



































| ———, 
M.E.P., per 
Speed, m.p.h. | Ind. T.F. LH.P. M.E.P cent boiler D.B. pull, Dra vbar 
pressure Ib bh 
10 34,400 915 227-0 91-0 33,070 3 
20 22,600 1,210 149-0 59-5 21,475 1,i47 
30 16,800 1,342 111-0 44-0 15,370 1,228 
40 13,400 1,430 88-5 35-4 11,915 Loud 
50 11,150 1,485 73-8 29-5 9,220 1,226 
60 9,550 1,530 63-2 25-6 7,060 1,130 
70 8,340 1,557 55-2 22-1 5,241 9/8 
80 7,390 1,580 49-0 19-6 3,515 749 
ae 
R. g CG dee a 
Evaporation water, lb per hour «+ 24,740 Speed attained on level track,m.p.h. ... ... 65 
Steam to engines, lb per hour --. 24,000 SPE BAB. nx snc nce cde, vse sen ose 1,070 
Coal fired, lb per hour ... ... ... ... «. 3,300 Water per drawbar h.p.-hour, lb ... 23+] 
Coal fired, lb per square foot of grate area 78-5 Coal per drawbar h.p.-hour, lb 3-08 


per hour 


Coal and water consumptions based on total hourly rates of firing and evaporation. 
Locomotive weight assumed at 129 tons with tender half loaded. 


piston-rod crossheads running in three bar 
guides, clearly indicating that the design 
of the motion has received due care. Modern 


on what can perhaps be aptly termed a 
“‘ new look,” and may properly be de: cribed 
as being a good example of modern «‘esign. 


Water /. Evap. per hr. 


Evaporation Water - /b. perhr. 


20 30 40 50 60 70 8 
Coal Fired - 1b. per sq. 
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> 

Water per !b. Coal 10 2 

58 

0 90 100 120 140 150 = 
ft. of Grate Area per hr 


Evaporation water lb per hour and water evaporation |b per Ib coal fired 


Fic. 1—BOILER 
steels now available help materially to keep 
down reciprocating weights.T 

SomE GENERAL REMARKS 


Certain other features characterising the 
general design are deserving of brief notice. 
The tyre-fastening, based on S.R. practice, 


CHARACTERISTICS 


ing. It is based entirely on proved prin- 
ciples of construction and, as such, follows 
a well-defined path. 


PowER CHARACTERISTICS 


It will be interesting in due course to 
see the results of the working of these new 








35,000 





























































































































Ry RE | H.P..500 ton Train | | 
- i Ae ar * Aa (Tin 200.up) H.P. 500 ton Train 
| | | Indicated Horsepower 
1,250 25,000 | th AK | 1,250 
é , i” | ,20U — fo 
‘ aU y “7 Train ‘ 
= e 
., 1.000 ~ 20,000 — {= 7,000 A /; 
; g QL | a $ H.P. 400 ton Train 
= 750 3 15,000 ! ‘ = 750}—4 7 
a SEN i A, 
500 10,000, —F y CNS 500i a ~ 
—.. Ui] 
N Drawbar Horsepower 
250 5,000 > 7; —<—} 2504 ZF 
‘ Drawbar Pull (level) y 
= . ' " estar i —_ 
1 
0 10060 20 30 4050, 60— 70s 80 0 1006020 80 40— 50 0— 70s“ 8 
Speed - m.p.h. Speed - m.p.h. 


parts for each cylinder would be 1215 lb, 
representing a piston thrust of 64-5 Ib per 
pound weight of the reciprocating parts 
of the motion. This ratio is thought to be 
low; the reciprocating parts are, there- 
fore, probably considerably lighter and, 


is simple and evidently effective. Roller 
bearing journal boxes represent the best 
modern practice and the arrangement of 


{ For particulars relating to the design and materials 
used for motion parts, see “‘ Reciprocating and Revolving 
Parts,” H. A. F. Campbell, Railway Age Gazette, March, 
1015. 





B.R. Standard “ Pacific’ Locomotive ‘‘ 70,000 ”? Class 
FIGS. 2 AND 3—TRACTIVE EFFORT AND HORSEPOWER CHARACTERISTICS 


engines. In the meantime the performance 
can be estimated by assuming certain operat- 
ing conditions. With this in view, com- 
putations have been made and graphs plotted, 
indicating the performance at different 
rates of steaming while working under two 
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diferent sets of operating conditions. 

When estimating locomotive performance 
it is, in the first place, necessary to deter- 
mine the probable rate of evaporation obtain- 
able wit the boiler at given rates of firing. 

The graph, Fig. 1, shows this information. 
The curve of hourly evaporation is plotted 
against the rate of firing, pounds of coal 

r squire foot of grate area per hour, and 
is basei On fuel having a calorific value of 
14000 B.Th.U. per pound. 

The performance of the engine has been 
timated under two different conditions 
of working. These are as under :— 

(a) Rate of evaporation, 24,740 Ib of 
water per hour. This is equal to 10 lb of 
water evaporated per square foot of evapo- 
rative heating surface per hour and is just 
within the capacity of the exhaust steam 
injector, which has a rated capacity of 
25,300 lb of water per hour. 

With this information as a basis, the 
inp. is determined by the well-known for- 
mula devised by W. F. Kiesel and plotted 
for speeds of from 10 to 80 m.p.h. The 
ip. is based on a cylinder feed equal to 
97 per cent of the total hourly evaporation. 

(b) The performance is estimated when 
working trains of two different weights and 
mnning through from London, Euston, 
to Carlisle without a stop. Two trains are 
assumed of 400 tons and 500 tons behind 
the tender. 

Considering in the first place the condi- 
tions under (a), the computed data are given 
in Table III. The locomotive is assumed 
to be running on a level tangent track, 
hauling a train of 500 tons and hauling the 
same train on a rising grade of 1 in 200 
(0-5 per cent). In this case and in the case 
of conditions (6), engine and train resistance 
are based on the resistances per ton given 
by the L.M.S. formula. (See paper by Sir 
W. Stanier, British Association (Section G), 
Blackpool, 1936.) 

In the case of conditions (a) the per- 
formance of the engine is determined entirely 
from the cylinder power developed when 
the steam consumption is held constant at 
24,100 Ib per hour, cylinder feed only. 

The data in Table III refer to the per- 
formance on a level tangent only. The 
graph, Fig. 2, shows clearly what the engine 
may be expected to do under the conditions 
mentioned. ing now to the condition 
outlined under (6), we have an entirely 
different problem. The trains are assumed 
to run the 299-5 miles from London, Euston, 
to Carlisle, without an intermediate stop. 
In this case, though the weight of cylinder 
feed per hour determines the i.h.p. developed, 
it is really the quantity of coal available, 
together with the total time allowed for the 
journey, that determines the average i.h.p. 
that can be prin and, therefore, the 
mean speeds attainable with a given train 
load. 

The conditions of operating assumed are 
a journey timing of 5-5 hours and a train 
of 500 tons. This is the maximum loading 
normally allowed over the Western Division 
main line. The amount of coal available is 
6 tons (13,440 Ib), which allows of 1 ton 
being left on the tender, which holds 
7 tons. 

The coal fired per hour would then be 
2445 Ib and per square foot of grate area 
per hour, 58-25 Ib. 

The total evaporation is 19,740 lb of 
water per hour. This, however, is not a 
factor setting a limit on the mean power 
available because the tank can be replen- 
ished from the track troughs as necessary. 

In calculating the engine resistance, the 
tender is assumed to have an average load 
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of 4 tons of coal and the tank is taken to be 
on the average 66 per cent full. Locomotive 
and train resistances are based on the 
L.M.S. values with an important addition. 
In practice, actual mean resistances are 
greater than the basic resistances due to 
any given speed, miles per hour. Climatic 
and track conditions govern the actual 
values. Dynamometer car trials over the 
route disclose rather wide variations in 
actual mean resistances and after investiga- 
tion the assumption is made that adding 20 
per cent to the basic resistance per ton 
probably provides a fair estimate on which 
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be a constant average for the journey and 
that the powers produced for any speed 
are also the average values. 

Such being the case, it will be clear that 
any increase in the train weight would reduce 
the mean speed and the journey timing. 
For instance, if the mean speed attainable 
is only 40 m.p.h. the total amount of coal 
used would be greater. The journey time 
would be about 7:5 hours and the total 
coal, therefore, 2445 by 7-5 lb or 8 tons, 
which is above the tender capacity. 

On the other hand, if the train is lighter 
than 500 tons, say, 400 tons, the speed is 


Tasie IV.—B.R. Standard “Pacific,” “70,000” Class, Estimated Performance Through Runs, London (Euston) 

















to Carlisle 
oan ee —— 
| | | Coal fired | Water evap., Coal per | Water per Coal per 
500-ton train : I.H.P. D.B.H.P. | per hour, perhour, | D.B.H.P., | D.B.H.P., /|gross ton-mile 
Average speed, | Ib - | t= 7; eS 
m.p.h. — —~|———__ ——| ———_—— ——_—__—_—_—— ——— ———_— 
53°7 1,225 870 | 2,445 19,740 2-82 | 22-7 0-071 
400-ton train : | | 
58-0 1,236 | 800 2,445 | 19,740 | 3-06 24-65 0-079 
| 

















Locomotive weight 131 tons, allowing for average amount of coal on tender of 4 tons and tank two-thirds full. 


to base calculation of the mean powers 
required. 

Table IV gives the computed data and 
Fig. 3 illustrates the locomotive per- 
formance with 500-ton and 400-ton trains. 
The ih.p. developed corresponds to a mean 
cylinder feed of 19,100 lb of steam per 
hour. 

It is interesting to note that with a 7-ton 
capacity tender there is sufficient coal to 
handle a 500-ton train. This would be the 
maximum, while retaining a safe margin of 
coal to take care of unfavourable conditions 
from any cause. It must, of course, be 
fully understood that the hourly rates 
of firing and evaporation are assumed to 


higher and the time on the journey is 
reduced to 5-15 hours on account of the 
higher average speed of 58 mp.h. The 
total coal used is then 5-15 by 2445=5-65 
tons, as against about 6-1 tons for the 500- 
ton train and a mean speed of 53-7 m.p.h. 
The table setting out the data shows how a 
reduction in the train load increases the coal 
consumption, both on the basis of the work 
done on the drawbar and on a ton-mile 
basis. The method employed for estimating 
locomotive performance is based on @ paper, 
‘“* Locomotive Power,” read by the writer 
before the Institution of Locomotive Engi- 
neers, 1943, and published in the Institution 
Journal, 178, 1944. 


Hanover Technical Fair 


No. I 


sp Hanover Technical Fair, which opened 
on Sunday, April 29th, and closed on 
Tuesday, May 8th, represented the largest 
technical fair, in area covered, yet held in 
Germany. Both in the wide range and tech- 





ARRANGEMENT OF 


HALLS AT TECHNICAL FAIR 


nical interest of its exhibits we found that 
it compared in every way with the great 
technical fairs held before the war, which 
we then associated with Leipzig. For the 
first time, now that German restrictions have 


1.—Machine tools. 
2.—Machine ‘tools. 
3 and 3a.—Machine tools 
and material testing 
machines. 
4.—Engine pumps and com- 
pressors, food process- 
ing and weighing. 
W. > Ini 


5.— and 





tools. 
6.—Iron and steel exhibits. 
7.—Textile machinery, 
valves and lifting ma- 
chinery. 
8.—Woodworking machine- 
ry, power transmission 
and gearing. 
9.—Large electrical mach- 


inery. 
10.—Smaller electrical ma- 
chinery and appliances. 
11.—Electrie lamps and 
illumination. 
12,—Electrical cables and 
installation equipment. 
13.—Grinding, welding and 
building materials. 
14.—Domestic machinery 
and equipment. 
15.—Rubber, plastics and 
chemical exhibits. 
16.—Foundry, mining and 
building exhibits. 
17.—Refrigerating plants 
and food machinery. 
18.—Machine tools. 
19.—Office and business 
machinery and equip- 
ment. 
20.—Printing and paper 
processing machinery. 
21.—Open-air exhibits. 
22.—Car parks. 





been removed, very large machine tools 
by such firms as Schiess A.G., of Diisseldorf, 
Froriep, of Rheydt, and H. A. Waldrich; of 
Siegen, and also C.W.B. of Paris, were 
exhibited. 

The official opening took place on Sunday 
morning, April 29th, in the Niedersachsen 
Halle, in Hanover, and was performed by 
the Bundes President of Germany, Professor 
Dr. Heuss. Among the 3000 or more guests 
present were Sir Ivone Kirkpatrick, the 
British High Commissioner in Germany, 
and Brigadier Lingham, the Land Com- 
missioner for Lower Saxony. 

The ceremony opened with music by the 
Hanover Lanestheatres Orchestra, which 
played Beethoven’s Overture ‘“‘ Egmont.” 
The Minister-President of Niedersachsen, 
Herr Hinrich Kopf, then welcomed the 
guests. He paid a high tribute to the 
initiative and personal interest shown by 
General Robertson, the late High Com- 
missioner, which, he said, had been con- 
tinued by Sir Ivone Kirkpatrick, and his 
staff. Through the efforts of the Deutsche 
Messe und Austellungs A.G., the dismantled 
factory of the Vereinigten Leichtmetall Werke, 
at Hannover-Laatzen, had now been trans- 
formed into a great national exhibition 
centre. 

To-day, (he said) the German Industries 
Fair at Hanover was important, not only 
to Germany, but to the whole of Europe. 
In 1950 the Light Industries Fair, which 
this year was held from February 28th, to 
March 4th, was separated from the Technical 
Fair. The success of the present Technical 
Fair had only been made possible by the 
hard work, the technical knowledge and the 
high endeavour of the whole German people. 
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After Cherubini’s Overture to “‘ Anacreon ”’ 
had been played, the Bundes President, 
Professor Dr. Heuss, gave his . opening 
address. In it he traced the rise of technical 
science which led to the introduction of 
machine tools, and later to the testing of 
materials. He spoke on the beneficial 
effects of Marshall Aid, and welcomed the 
relaxation of restrictions in manufacturing 
processes and machine tools, and the revival 
of German shipbuilding. 

It was, he said, heartening to see the tech- 
nical contribution of the Berlin firms to the 
Fair, and he thanked all those associated 
with the work of the Deutsche Messe und 
Austellungs A.G. for the parc they had played 
in showing to the world the products of 
German industry. 

Concluding his address, he expressed the 


halls and the industries represented i, them 
The figures given in the table show clearly 
the remarkable growth of the Fair. 

Since last year the site has been de veloped 
both to the east and west, and an  ntirely 
new entrance has been constructe:’, with 
excellent accommodation for the r ception 
of foreign visitors and the Press : 1d the 
Fair administration. Building in {.1¢ lag 
twelve months has included extens' ns to 
Hall 7 and the erection of entirely ne., Halls 
8 and 9. Ihe Europa Hall, No. 9, is the 
largest of its kind in Europe, with a le th of 
160m and a width of 80m, with no interna] 
supporting columns. Other new halk 
Nos. 10, 11 and 12, and 13 to 18. indi. 
cated on our plan, are all of light co istry. 
tion, but are well suited for exhibitio:. work. 
Goods reception and clearing halls ha. also 


TaBLE—Growth of Hanover Technical Fair 





Year 





Number of halls ... 





Area of halls in square metres ... 





Area of open-air exhibits in square metres... 





Number of firms exhibiting in Technical Fair 





1947 


1948 


6 16 
75,603 
30,000 


1,786 2,645 


28,854 


11,0009 


10,000 


1,120 

















hope that this greatly revived industrial 
effort would not be misunderstood by other 
nations, but would contribute to social 
wellbeing, security and happiness in an 
impoverished world. 


TECHNICAL FarR ARRANGEMENT 


In tne accompanying plan (page 655) 
we show the general lay-out of the exhibition 


LARGE VERTICAL BORING MILL—SCHIESS 


been built. The area of the open-air exhibits 
has also been considerably enlarged. The 
Fair motor road constructed last year 
has been improved, and larger parking 
grounds provided; but these amenities 
were severely tested on one of the holiday 
days, open to the public, when some 18,000 
cars and vehicles were parked. This year, 
a new service of electric trams between 
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Hanove! and the Fair grounds was provided, 
and it proved to be a great success. 


LARGE MACHINE TOOLS 


The halls for machine tool exhibits 
included. Nos. 1, 2, 3, 3a and 18, but the 
largest machines were to be seen in Halls 
|, 2 and 3, which are furnished with the 
required heavy crane facilities for erection. 

We shall deal first with the display arranged 
by Schiess A.G., of Diisseldorf-Oberkassel, 
two of these machines being shown in the 


accompanying illustrations. The double- 
column vertical boring mill shown opposite 
has been constructed for the turbine factory 
of the A.E.G., Berlin, and its electrical equip- 
ment was supplied by that firm. It 
has a maximum turning capacity of 4-3m, 
or 4-0m when side heads are used. The 
motor power is rated to make full use of 
H.8.S. and hard metal-tipped tools at high 
speeds. Compared with earlier designs the 
bed and columns have been considerably 
strengthened to give vibrationless working 
at high duties. The control of the drive and 
cross rail heads is carried out from two 
pendant push-button controls which will 
be seen in front of the supports, and there 
is an instrument desk below. 

This machine is designed to deal with 
large castings and steel forgings and welded 
constructions up to 25 tons. The table 
runs in a V-groove lined with anti-friction 
metal, and it is motor driven through a gear- 
box with electro-mechanical controls, giving 
a wide range of speeds> For convenience the 
table can be run backwards when desired. 
The cross rail has a vertical lift of 3-2m 
and it is equipped with electromagnetic 
clamping mechanism. The tool heads on 
the cross rail have independent feed controls, 
and the same applies to the side support 
heads when fitted. The main’feeds have a 
preselection device incorporated in the gear- 
box, and twelve feed speeds from 0-5mm 
up to 25mm are provided. Safety couplings 
are provided to prevent overloading. Rapid 
power traverse of the heads is also arranged 
for. The main bearings and s'ides and the 
gearboxes are fitted with automatic lubrica- 
tion, which is supplied by a motor-driven 
oi! circulation pump. 

The main driving motor has an output of 
50 b.h.p. at 1500 r-p.m., and is a slipring 
mchine. The squirrel-cage motors include 





HORIZONTAL MILLING AND BORING MACHINE—SCHIESS 
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an 11 b.h.p. motor for the movement of the 
cross rail, and one of 4 b.h.p. for the feed, 
while 2-2 b.h.p. motors are used for both 
the electromagnetic clamping mechanism 
and for driving the lubricating oi] pump. 

The horizontal milling and boring machine, 
which we also illustrate, has a bedplate 
length of 7-7m and a_ bedplate width of 
1-6m. The horizontal traverse of the column 
and the spindle slide along the bed is 3m 
and the lift of the spindle slide 2m. 

The main spindle has a diameter of 160mm 
and a speed range of 
1-6 to 292 r.p.m. The 
robust spindle slide, 
complete with the gear- 
box, its controls and 
its handwheels, is 
served froma platform. 
The weight of the 
slide is almost fully 
compensated by a 
weight running within 
the hollow column. 

The main drive is 
from a 13kW, 1500 
r.p.m. Brown-Boveii 
Mannheim electric 
motor, coupled to the 
gearbox. There is also 
a small 0-2kW motor 
for the lubricating oil 
pump drive. Both the 
bed traverse and the 
spindle slide have 
rapid motions. 

The spindle is ar- 
ranged for milling as 
well as for boring. 
The largest boring 
diameter is 1400mm 
and the max’mum dia- 
meter for flange turning is 1800mm. The 
deepest boring depth in a single setting is 
1350mm, and the total boring depth 2100mm. 
The spindle has thirty-two speeds with a 
range of from 0-15mm up to 8mm per spindle 
revolution. There are eight different milling 
speeds and sixteen milling feeds referred to 
the spindle speed. 

Among the other machine tools which 
were to be seen in operation on the Schiess 
stand were a new vertical turret lathe, a 
Fay half-automatic lathe, and a special 
tool grinder for large tools. 

The vertical turret lathe is of the firm’s 
most recent design. The machine has 
a table diameter of 1000mm and in the same 
series are two further machines with dia- 
meters of 1250mm and 1600mm respectively. 

The five-tool turret is made of steel and 
further features of the machine are its fully 
automatic lubrication, and the easy and fool- 
proof arrangement of the speed and the 
teed controls. Selective feed arrangements 
are also included in the design. 

The sole agent for Schiess A.G., in the U.K., 
and Eire is Alfred Herbert Ltd., Coventry. 


(To be continued) 


—— 


Hydrogen Coolers for 
Turbo-Generators 


In closed-circuit ventilation systems for 
cooling large generators a suitable gas is circu- 
lated in such a way that it absorbs heat from 
the machine and is then cooled before recircu- 
lation. Highly efficient water-tube coolers 
have been developed for use with air, but the 
more recent adoption of hydrogen as a venti- 
lating medium has involved the establishment 
of new techniques in the design and installation 
of cooling systems. 

For generator cooling the advantages of 
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hydrogen as compared with air arise from the 
different physical characteristics of the two 
gases. Not only does the lower density of 
hydrogen imply a significant reduction in 
generator windage losses, but also, because of 
its greater thermal conductivity, hydrogen 
reduces thermal gradients between adjacent 
parts of the machine. Furthermore, hydrogen 
has a higher coefficient of heat transmission, 
and thus more readily absorbs and rejects heat 
in the cycle of the cooling system. 

An important difference between hydrogen 
and air systems is that air leakage into or out 
of an air system is relatively unimportant, but 
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leakage in a hydrogen system, besides affecting 
safety, has an adverse thermal and economic 
effect on performance. It follows, therefore, 
that for hydrogen both generator and cooling 
system must be gastight, and a corvenient 
method of construction is to incorporate 
generator and hydrogen coolers in a single gas- 
tight casing. For this reason, and because of 
the different gas characteristics, the coolers for 
hydrogen systems differ from the more familiar 
air coolers both in appearance and construction. 

On large generators one convenient method 
of arranging the hydrogen coolers is to group 
the units around the periphery of the stator 
yoke. In this arrangement, which was first 
employed on the pioneer hydrogen-cooled 
generator in Great Britain—a 75MVA, 3000 
r.p.m. Metropolitan-Vickers machine, installed 
in 1949 in the Littlebrook “ B”’ station of the 
British Electricity Authority—the tubes are 
parallel to the axis of the machine, and the 





PART OF A HYDROGEN COOLER UNIT 


units are substantially of the same length as 
the generator. To limit the overall diameter 
of the casing the radial width of the coolers is 
reduced to a practical minimum. 

A photograph showing a portion of a com- 
plete cooler unit, as used in two 75MVA 
Metropolitan-Vickers generators installed at 
Littlebrook and in another machine that will 
soon be in service at Battersea, is reproduced 
herewith. The unit consists of a nest of finned 
tubes with water boxes and removable covers. 
Each tube is supported at frequent intervals 
along its length and the ends are expanded into 
tube plates ; to enable individual tubes to be 
renewed, adjacent tubes are belled at alternate 
ends to a diameter greater than the fins and 
supporting collars. The cooler units are 
secured to the generator casing by special end 
mountings incorporating bonded rubber seals. 
These mountings, together with a flexible 
member at one end of each side frame, permit 
differential expansion between the tubes and 
the casing. By providing cooler units with 
water boxes and removable covers at both ends 





658 


it is possible to clean the water side of a unit 
while the generator is running at reduced load. 

A portion of a cooler tube is shown in part 
section in our first illustration. It will be 
noted that the tube is fitted with plain fins. 
Although tubes fitted with wire loops provide 
the most efficient surface for heat transfer, a 
plain finned tube is favoured for hydrogen 
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coolers because it offers less resistance to gas 
flow, and therefore a higher gas velocity may be 
employed for a given pressure drop through the 
cooler. A high gas velocity permits a reduction 
in the radial width of the cooler units, and thus 
with installations where the units are grouped 
round the periphery of the stator yoke the 
diameter of the casing is reduced. 


The Loss of the Submarine “ Affray ”’ 


(By Our Naval Correspondent) 


Tue First Lord’s statement on the “ Affray,”’ 
made in the House of Lords before the Whitsun- 
tide Recess and repeated by the Parliamentary 
Secretary in the Commons, came as a welcome 
relief both to the general public and also to the 
crews of this class of submarine who, since the 
disaster, had not been allowed to take their 
vessels to sea for normal diving operations. It 
seemed astonishing and disturbing that the 
supersonic asdic installation, which was used 
so successfully in the last war for locating 
submerged U-boats and is regarded as the 
only reliable method of detecting submarines 
in a future war, should have failed to discover 
the “‘ Affray ’’ in a relatively small area. The 
vessel made her diving signal at 9 p.m., and 
had orders to proceed on a known course at 
4} knots until 9 a.m. the next day, when she 
was to surface and wireless her position. Allow- 
ing for tide and drift, this would place her 
somewhere within a rectangle some 60 or 70 
miles long and 10 to 20 miles broad, and, as 
the statement makes clear, the whole of the 
area has been thoroughly searched. 

Unfortunately, there are over seventy wrecks 
in the vicinity, each one of which gives an 
asdic contact and many of them require 
investigation by a diver before they can be 
identified. In time of war an asdic contact 
would be immediately followed by a pattern 
of depth charges which would settle the matter. 
But in peacetime, after “‘ Sub-Smash ”’ (life- 
saving) operations have proved unsuccessful 
and it has become merely a question of salvage, 
the safety of the diver and even the preserva- 
tion of his equipment must be given first con- 
sideration. This means that in the Channel, 
where the tide is strong and the weather often 
bad, diving operations are restricted to short 
periods on either side of slack water. It is 
thus’ quite wrong to think that the asdic 
installation is unreliable or to regard the failure 
hitherto to discover the “‘ Affray ” as a complete 
mystery. Still less reason is there for the ques- 
tion which has frequently been put to the writer 
(by the sort of people who would believe any- 
thing !): ‘‘ Do you consider there were Com- 
munists on board who forced the officers at 
pistol point to take her to Russia ? ” 

The First Lord made no attempt to suggest 
any likely cause of the disaster. Indeed, it 
is impossible even for an expert to do so, for 
none of the causes of previous submarine 
accidents seem to be applicable to the “ Affray.”’ 
The possibility of being hit by the propellor 
of a passing vessel (as in the case of “ A.I.” 
and “M.2”) is extremely unlikely as the 
“* Affray ”’ would not have dived unless the 
horizon had been clear of shipping. Once she 
dived she would have gone deep—well below 
the draught of any passing ship—for a sub- 
marine cannot see through her periscope at 
night and no purpose is served by remaining 
at periscdpe depth. Equally, taking in too 
much water in the forward tanks and thus 
diving at a steep angle and going straight to 
the bottom (which happened to ‘“ K.5”’) can 
be discounted. For nowadays tanks can be 
blown in a few seconds, and, in any event, there 
is no reason why a submarine should not go to 
the bottom at 200ft. The third possibility, 
which would account for extensive flooding 
of the vessel, is that she struck a mine. But 
where was the oil or the wreckage which must 
have floated to the surface ? 

Hitherto the method of escape from a sub- 
marine on the bottom, in which men are 
imprisoned in an undamaged compartment, 


has required no special fitting. When rescue 
vessels signal their presence above, the men don 
their David escape equipment and a seacock 
is opened allowing the compartment gradually 
to flood until the pressure inside the compart- 
ment equals the outside pressure at that depth, 
when the hatch can be opened. The men then 
float to the surface one by one. This method 
is all very well when the submarine is on an 
even keel, but unfortunately she does not 
always settle down upright on the bottom. A 
damaged compartment can never completely 
fill owing to the air trapped inside, and the 
entering water which has a free surface move- 
ment accentuates any slight list which the 
submarine may have. 

The new centre of buoyancy which the 
vessel thus acquires is no longer below the 
centre of gravity and acting in a vertical plane, 
but is now tending to reduce the metacentric 
height which gives her her stability. And if 
she is extensively damaged the angle or list 
which the submarine takes up when on the 
bottom may become very large, depending on 
her metacentric height which again depends 
on her form. In this connection it should be 
noted that the form or shape of the hull is not 
designed for the express purpose of enabling 
men to escape when the vessel is on the bottom 
of the sea, but to meet operational requirements 
—fast surface or submerged speed, &c. 

As the statement makes clear, the “‘ Affray ” 
class, if extensively flooded, do in fact tend to 
lie at a large angle on the bottom. Clearly, 
under these conditions, the method of escape 
described above is made much more difficult, 
with no floor boards for the men to walk on 
and with the compartment hatch at a large 
angle from the vertical. And deliberately to 
flood yet another compartment to enable men 
to escape from it would merely make these 
conditions still worse. To deal with this situa- 
tioh as far as it is possible to do so, submarines 
are being fitted with an alternative—called 
‘the dry ’—method of escape. This consists 
of a small escape chamber just forward of the 
control room extending down into the com- 
partment from the compartment hatch and 
fitted with a flooding pipe, controlled by a 
seacock, and a drain pipe. At the bottom of 
this escape chamber is another hatch. When 
the time comes to escape one or two men go 
into the chamber and the lower hatch is closed. 
The chamber is then flooded and the pressures 
equalised so that the upper hatch can then 
be opened. Out rushes the small amount of 
trapped air and the two men float to the surface. 
The upper hatch is now closed by the remainder 
of the men in the compartment and the chamber 
is drained. The process is repeated with 
another two men until all the men in the com- 
partment have escaped, a negligible amount 
of flooding of the compartment having been 
necessary. 

Obviously this method of escape can be 
carried out with the submarine lying at any 
angle, and those submarines of the “ Affray ” 
class which have already been fitted with the 
chamber are accordingly now to be allowed to 
go to sea and dive. It is, however, doubtful 
if the personnel will regard the new fitting as 
an unmixed blessing, for,almost every inch of a 
submarine is already occupied with the various 
items of equipment essential for operating the 
vessel or for the comfort of the crew. Their 
quarters are thus to be still more cramped to 
find room for a chamber which will only be 
used in very exceptional circumstances. 
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The Committee on Weizhts 
and Measures Legislation 


In October, 1948, the President of t}; Board 
of Trade appointed a committee, wiiler thy 
chairmanship of Sir Edward Hodgson, “¢ 
review the existing weights and iicagurg 
legislation and other legislation co -Laining 
provisions affecting weights and measi.res anq 
the administration thereof, and to mak« rego. 
mendations for bringing these into line wit) 
present-day requirements.” The Jest fy 
inquiry into this subject was made by « Royal 
Commission over eighty years ago, id the 
committee's task has been to review the « omplex 
body of legislation which has come int: being 
since then and to recommend desirable © ,anges, 
The committee’s report has now bee., pub. 
lished, the main conclusion being that the 
existing principles of weights and m-asures 
law are soundly based and stand in 1.) need 
of fundamental revision. The cor. .:nittee 
suggests, however, that the present leg’ slation 
requires codification and consolidatic: and 
recommends a number of changes and exten. 
sions to its scope. 

Some of the committee’s recommen: ations 
are in favour of complete departure from 
existing practices. Of these, one of the most 
important is that the Government should, jy 
concert with the Governments of the Common. 
wealth and the U.S.A., abolish the imperial 
system of measurement in favour of the com. 
plete adoption of the metric system over a 
period of about twenty years. The committee 
also recommends—whether or not this long. 
term and admittedly controversial proposal 
is accepted—that the imperial yard and pound 
should be defined, as soon as possible, as specific 
fractions of the international metre and kilo. 
gramme instead of by reference to the present 
imperial standards in such a way as to bring 
the‘ values of the United States’ and British 
yards and pounds into exact agreement. It 
further recommends that the apothecaries, 
troy and pennyweight systems of measurement, 
together with certain obsolete imperial units, 
should be abolished, and that a permanent 
Commission on Units and Standards of Measure- 
ment, composed mainly of persons distinguished 
in the science of measurement, should be 
appointed by the President of the Board of 
Trade to advise on matters relating to the 
units and standards of all forms of measurement. 

In a written Parliamentary reply concerning 
the report, the President of the Board of Trade 
stated last week that the recommendation for 
the eventual complete adoption of the metric 
system clearly raised most important issues 
which could not be determined without lengthy 
and most serious consideration. That would 
be given as time permitted and views would be 
sought from the Governments of other countries, 
particularly the Commonwealth and the U.S.A., 
which used the imperial system. In the mean- 
time, the President’s reply said, the Government 
could not be regarded as in any way committed 
to accepting the recommendation. 


—_———_——————_——_ 


“Tue THERMAL ConbDucTivity METHOD OF Gas 
Anatysis.”—A monograph entitled ‘‘ The Thermal 
Conductivity Method of Gas Analysis,” giving 4 
history of its development in Great Britain, has 
been published by the Cambridge Instrument Com- 
pany, Ltd., 13, Grosvenor Place, London, 8.W.1. 
This publication is one of a series of monographs 
tracing the association of prominent men of science 
with the Cambridge Instrument Company and 
placing on record the indebtedness of the instru- 
ment makers to the scientists who pioneered the 
new developments. The present publication, No. 3 
of the series, is concerned with the thermal con- 
ductivity method of gas analysis and the work of 
Dr. G. A. Shakespear, who first became interested 
in the matter during the 1914-1918 war, when an 
urgent need arose for a direct-reading instrument 
to measure the purity of hydrogen used for filling 
airship envelopes. Dr. Shak r soon developed 
a simple and practical bridge method of measuring 
the resistance of a hot wire, the temperature of 
which was a function of the thermal conductivity 
of the surrounding gas. The outcome of this work 
was the first “‘ katharometer,” an industrial instru- 
ment which has remained basically unchanged for 
many years, while its use in the field of gas analysis 
generally has become widespread. 
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British Industries Fair 


No. IV—(Continued from page 607, May 11th) 


FURTHER selection of exhibits at the 


1 British Industries Fair which closed on 
friday last, May 11th, are — described 
herewith. 


OLDHAM AND Son, Lp. 


An emergency lighting system, designed 
o provide immediate and automatic change- 
wer from mains to battery lighting in the 
event of mains failure, was one of the new 
hibits shown by Oldham and Son, Ltd., 
Denton, Manchester. Changeover from 
nains to battery working is achieved by a 
gecial relay in which the operating coil 
aries the mains lighting current. On 
mains failure, therefore, the coil is de-ener- 
vised and the relay operates, the actual 
witching of the lighting circuit from mains 





FiG. 28—EMERGENCY LIGHTING UNIT—OLDHAM 


to battery being carried out by a mercury 
switch. Static charging plant is embodied 
in the equipment to provide for recharging 
of the battery after it has met the require- 
ments of emergency operation. 

The charging and control unit is available 
in various sizes, the smaller ones (known as 
Series I) being suitable for small cinemas and 
hospital operating theatres, while the larger 
units (known as Series II) are intended for 
larger installations, the battery capacity 
ranging from 75Ah to 125Ah at the ten- 
hour rate. 

Our illustration (Fig. 28) shows a Series I 
control unit. It consists of a sheet steel 
cubicle arranged for wall-fixing, the electrical 
components being mounted on a draw-out 





FIG. 29—TOTALLY ENCLOSED FAN COOLED ‘** KN’ 


chassis to give easy access. Under norma 
conditions the lighting circuit is connected 
to a double-wound transformer. Tappings 
on the secondary winding distribute current 
to a multi-contact switch (mounted centrally 
in the front panel, Fig. 28), which gives 
control of the charging rate during re-charge 
and which controls the trickle charge in 
normal conditions. For charging the bat- 
teries the a.c. output of the transformer is 
rectified by a bridge-connected full-wave 
rectifier. 

Mains control and input and output pro- 
tection is provided by a double-pole switch 
with push-button operation, thermal overload 
protection being included, in addition to 
fuses for the a.c. and d.c. output circuits. 
The appropriate charge and trickle charge 
rates can be set accurately, with the help 
of the ammeter and milliameter mounted 
on the left and right respectively of the 
rotary control switch. Above this switch, as 
illustrated, is the changeover relay housed 
in its dust-proof, glass-fronted Bakelite case. 

Series I control units are, in general, 
available for use on single-phase a.c. supplies 
of 200/250V, 50 c/s, and in three standard 
sizes for emergency lighting with circuit 
voltages of 12V, 25V or 50V; each unit 
operates with an appropriate battery of 
seven, fourteen or twenty-six cells and a 
capacity of 30Ah at the ten-hour discharge 
rate. 

The larger Series II units are housed in 
floor-mounting sheet-steel cubicles provided 
with detachable front and back panels. 
Moving coil edgewise instruments are em- 
bodied in the front panel for controlling the 
charging and trickle charging rates. The 
equipment includes a manually-operated 
re-set relay, which gives a permanent indi- 
cation that an emergency .changeover has 
taken place; the indication remains until 
the relay alarm has been manually reset. 
Additional terminals are provided to allow 
a visual alarm signal to be installed at any 
convenient remote point. Changeover from 
mains to battery operation is carried out 
by a solenoid-operated, three-pole contactor 
complying with the revised B.S. 764. 


British THomson-Hovuston Company, LTpD. 


Included in the heavy engineering plant 
shown by the British Thomson-Houston 
Company, Ltd., Rugby, were examples of the 
company’s switchgear, electric motors and 
helical gearwheels for marine propulsion. 

The display included examples of a new 
range of industrial electric motors which 
have been developed in response to the 
demand for interchangeability and to meet 
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the British Standards Institution’s proposal 
for the adoption of standardised fixing 
dimensions of motors. Some of the new 
B.T.H. type “KN” motors (Fig. 29), 
covering outputs from 1 b.h.p. to 20 b.h-p., 
are exhibited. They are totally enclosed, 
three-phase, 50 c/s, squirrel-cage induction 
motors, wound for voltages up to 7O00V, 
the larger sizes being externally fan-cooled. 
The motors are built to comply with B.S. 168. 
The stator windings are wound throughout 
with wire insulated with ‘‘ Thermex,” a 
polyvinyl acetal synthetic resin with good 





FIG. 30—COMMUTATOR MOTOR WITH PILOT 
MOTOR. OPERATED BRUSHGEAR—B.T.H. 


resistance to moisture, corrosive atmospheres, 
mechanical abrasion and heat ageing. The 
corresponding British (B.S.) and American 
(N.E.M.A.) frame sizes are physically inter- 
changeable. 

Another interesting B.T.H. exhibit was a 
variable speed 400/440V, three-phase, a.c. 
commutator motor, rated at 74 h.p at 1450 
r.p.m., with a speed range down to stand- 
still. The machine is shown running with 
a stroboscopic dise to give a visual indication 
of various definite speeds throughout the 
speed range. An interesting point about 
this exhibit is that the motor is fitted with 
pilot operated brushgear. Our illustration 
(Fig. 30) shows a similarly fitted but larger 
machine rated at 15/0 h.p. at 940/0 r.p.m. 

With this arrangement remote control 
of the motor speed can be effected by push- 
button operation, the change of speed being 
brought about by the pilot motor, which is 
mounted on the commutator and bracket 
and which rotates the brushgear through the 
medium of a chain drive. Provision is made, 
in the control system, for returning the motor 
brushgear to the low-speed position before 
restarting after a shut-down. 


ENGLISH ELEcTRIC Company, LTD. 


Manufacturing activities ranging from 
generating plant to the utilisation of elec- 
tricity were represented among the exhibits 
of the English Electric Company, Ltd., 
Queens House, Kingsway, London, W.C.2. 
Because of space restrictions the exhibits 
concerned with power generation were limited 
to a display of scale models, including one 
of the 73,000 h.p. water turbines recently 
commissioned at Castelo do Bode, in Portu- 
gal, and one of the first 60MW hydrogen- 
cooled turbo alternators at the British Elec- 
tricity Authority’s Stourport “B” power 
station. 

Among the transformer exhibits are 
examples of the company’s “C” cores, 
which are wound from high quality, cold- 
rolled, grain-oriented steel of low silicon 
content. Compared with conventional cores 
built up of stampings, the “C”’ cores are 
more efficient and have lower iron loss; 
they, therefore, require lower magnetising 
ampere turns and occupy less space; they 
also combine the advantages of ease of hand- 
ling and good mechanical strength. 

The development of “C” cores is closely 
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associated with the demand made by the 
Admiralty and other Service departments 
for specially robust and reliable transformers 
having the core and windings housed in a 
hermetically sealed case. A full account of 
the evolution of ““C” cores has been given 
elsewhere.* Very briefly, the cores are 
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FIG. 31—IRON LOSSES OF STALLOY AND ‘‘C’* 
TYPE CORES—ENGLISH ELECTRIC 


made by rolling the low-silicon iron strip in 
such a way that the crystals are oriented 
with their cube edges parallel. This-process 
endows the material with very good magnetic 
properties provided that the strip is excited 
in the direction of rolling. The rolled strip 
is then slit to any desired width and wound 
full lap on a mandrel to form an O-shaped 
core, whose size is governed by the width 
of the strip, the dimensions of the mandrel 
and the number of turns of strip. Next the 
core is impregnated with a suitable bonding 


Fic. 32—SAND RAMMER—FOUNDRY 


material to hold the turns together ; finally 
it is cut symmetrically to form two C-shaped 
pieces, from which this kind of core takes 
its name. The two halves are kept as a 
pair to ensure good contact when the mating 
faces are brought together. 

A pair of C’s can be used to form the basis 
of a core-type transformer. Alternatively 
four C’s can be placed together to form two 
rings comprising a figure 8 for the core of a 
shell type transformer. 

Among the specific advantages claimed 





* “Developments in Small Chokes and Power Trans- 
formers,” Electronic Engineering, November, 1950. 
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for C cores compared with the 
orthodox silicon iron stampings are the fol- 
lowing : . first, a reduction of up to 75 per 
cent in the magnetising volt-amperes needed 
to produce a given flux density; secondly, 
a reduction of up to 45 per cent in the iron 
loss at a given flux density, as shown in Fig. 
31; thirdly, an increase of as much as 
3U per cent in the permissible flux density. 
The merits of C cores can be summarised 
in the statement that their use in transformers 
and chokes may result in a 40 per cent saving 
in size. 

To allow full scope for various applications 
of C cores they are made in a range of 
thirty-two sizes, each of which is available 
in three thicknesses of strip. The thickest 
strip is 0-013in, which is intended for power 
transformers at ordinary system frequencies 
and for vibrator transformers and* chokes. 
There is a thinner strip, 0-005in, for power 
transformers at frequencies of 400 c/s and 
above. The thinnest strip, 0-002in, is 
intended for pulse transformers. 


FounDRY EQUIPMENT, LTD. 


In Fig. 32, on this page, we illustrate the 
new “Junior” sand-rammer, which has 
been developed by Foundry Equipment, Ltd., 
of Leighton Buzzard, to provide a small 
self-contained unit of high capacity. This 
machine is designed for an output of 500- 
600lb of rammed sand per minute and it can 
be used for a variety of box sizes up to about 
4ft 6in square and 2ft 6in deep. 

The hopper of the machine can be fed, 
as shown, by a skip loader or, if required, 
an independent and larger hopper and 
belt can be provided where repetition or 
continuous ramming is required. Its ram- 
ming assembly is mounted on the base of 
the main structural unit carrying the sand 

storage hopper. An 
adjustable gate is fitted 


Pressure 
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with abrasion-resisting material and its cag. 
is lined with renewable plates. The hinged 
front cover of the impeller can be quickly 
opened for blade and plate replacements o 
adjustments. 


METROPOLITAN-VICKERS ELEOTRICAL 
Company, Lp. 


An interesting exhibit on the stanc of the 
Metropolitan-Vickers Electrical Company 
Ltd., of Trafford Park, Manchester, was the 
firm’s recently introduced hydraulic pro. 
filing system for the control of machine 
tools. 

This equipment fitted to a lathe, o1 which 
it replaces the normal tool-post and crogg 
slide, is shown in the drawing reproduced jn 
Fig. 33. The oblique tool slide of the equip. 
ment is operated by the double-acting hydray. 
lic piston A in a cylinder mounted on ap 





FiG. 33 HYDRAULIC PROFILING ATTACHMENT 
—METROPOLITAN - VICKERS 


extension to the slide. A stylus operated 
hydraulic pilot valve B at the rear of the 
slide controls the flow of oil to the slide 
cylinder. The stylus bears lightly on the 
profiled edge of a stationary master template 
at the rear of the machine. 

An important characteristic of the hydraulic 
system is the pilot valve controlling the 
double-acting hydraulic piston. The hydrau- 
lic system developed for the Metrovick pro- 
filing equipment is shown diagrammatically 
in Fig. 34; in it the pilot valve acts as a 
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to the front of the hopper to control the 
flow of sand, which is fed from the hopper’ by 
a 15in wide conveyor belt, chain-driven by a 
14 h.p. motor. 

The sand from the hopper drops down on 
to an 8in-wide belt mounted on the top of 
the inner unit of a pair of swivelling arms. 
This second belt delivers the sand through 
a chute on to a third belt on the outer arm 
carrying the impeller head, which is pivoted 
on the inner arm. The,impelier is driven by 
a 10 h.p. flange mounted slipring motor 
through a horizontal shaft. It is fitted with 
twin adjustable throwing blades tipped 


———— 


Return 
CONTROL SYSTEM—METROPOL!TAN - VICKERS 


hydraulic potentiometer to vary the pressure 
in the pipe C. Referring to the diagram, 
in the position shown the openings D and E 
are equal. Consequently the continuous 
flow of oil through the valve and back to the 
sump causes half the supply pressure P to 
drop across. the opening D and half across 
opening Z. The piston F is so arranged that 
the effective area on the top side is X and 
on the lower side 2X. The pressure exerted 
on the top side of the piston is therefore 
PX and on the bottom side P/2x2X= 
PX and the forces are equal. 

If the pilot valve member G@ is displaced 
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upwards the opening D is increased and EL 
reduced by equal amounts. Consequently 
the pressure in pipe C increases and the pis- 
ton F moves upwards. Conversely, a down- 
ward displacement of the member G@ decreases 
the pressure in C and the piston moves 
downwards. 

With this arrangement there is always a 
fow of oil through the pilot valve, which 

revents any tendency it might have to stick. 
Such 2 pilot valve can be manufactured 
cheaply as its dimensions in the axial direc- 
tion are relatively unimportant and it has 
few Jands and ports. A further advantage 
js that the variations in oil consumption 
are low and the makers claim that it is easy 
to obtain a substantially constant pressure 
source. 

The way in which this system is applied 
to give automatic profile machining naturally 
depends upon the type of machine and work, 
and in equipments made by the firm all the 
hydraulic parts have been designed for univer- 
sal application as far as is possible. 


GENERAL ELEctRIc Company, Ltp. 


Plant and equipment for the generation 
and distribution of electrical power formed 
the theme of the exhibits displayed by the 
General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2. The stand 
was divided into two parts—one devoted 
to turbo-alternators and coal-handling plant 
and the second to examples of the com- 
pany’s switchgear. 

For substation service there were two 
metalclad 11kV units, with respective rup- 
turing capacities of I50MVA (Fig. 35) 
and 350MVA Both designs 


(Fig. 36). 





FIG.{35—METALCLAD CIRCUIT 
TANK LOWERED-—G 


BREAKER WITH 
.E.C. 

embody vertical isolation, fabricated steel 
construction and complete segregation of the 
ancillary equipment from the high voltage 
side. In both designs the circuit breaker is 
mounted on a withdrawable carriage. The 
two units are very similar in general appear 
ance, the main difference being in the design 
of the circuit breaker; the 350MVA unit 
uses a double break, while the 150MVA unit 
uses a single break. The switchgear is suit- 
able for single busbar systems and is avail- 
able either with compound-filled busbar 
chambers and oil-filled current transformer 
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chambers or with air insulation throughout. 
In compound-filled units the connections 
between adjacent busbar chambers are made 
by band joints, and ample space is provided 
for the current transformers, to allow full 
use of modern protective devices. The volt- 





FIG. 36—METALCLAD SWITCHGEAR WITH 
CIRCUIT BREAKER WITHDRAWN-G.E.C. 


age transformer is a horizontal drawout 
assembly mounted on top of the switchgear, 
immediately above the current transformer 
chamber. The cable boxes are so arranged 
that jointing can be carried out from the 
front or rear of the switchgear. 

An example of the switchgear typifying the 
range 150MVA to 350MVA at 3-3kV to 
11kV is illustrated in Fig. 36, in which the 
circuit breaker is withdrawn, the tank 
lowered and the instrument panel opened to 
show the accessibility of apparatus in the 
interior. 

Fig. 35 shows the general arrangement 
of the 150MVA circuit breaker with the tank 
lowered to show the disposition of the moving 
contacts, operating levers and the side-blast 
arc control pots surrounding the fixed con- 
tacts, each of which comprises two pairs of 
spring-loaded fingers. Welded construction 
is used for the tank, which is provided with 
steel interphase barriers and is lined with 
insulating material. Arrangements can be 
made for manual, spring or solenoid opera- 
tion, with provision in each case for hand 
operation for use in emergency or during 
maintenance. 


BRADLEY AND CRAVEN, Lp. 


A new hydraulically operated de-airing 
sanitary -pipe-making machine with fully 
automatic control, was to be seen amongst the 
plant on the stand of Bradley and Craven, 
Ltd., of Wakefield. This machine is made 
in five types to produce pipes from 2in to 
18in diameter and up to 3ft long. 

A pneumatically relayed hydraulic system, 
fitted to the machine, enables it to operate 
continuously on a fully automatic cycle. 
The system provides for automatic control 
of fringe length, retention of positive back 
pressure in die during extrusion, removal of 
socket die from extruded pipe and return of 
die to closed position with minimum time 
loss. It controls the cycling of the machine 
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to the making rate and also provides for auto- 
matic cutting of the pipe and for die lubrica- 
tion. The only manual] operation required 
is the removal of the pipe from the machine. 

To provide the simple and rapid changeover 
from one size of pipe to another, the system 
has been designed so that the hydraulic cir- 
cuit does not require to be disturbed. All 
the control valves are pilot operated through 
a pneumatic relay circuit and the only altera- 
tions required when changing over the 
machine are to the positions of the trip- 
operated air-relay valves, which are mounted 
in tee-slots on the main columns. 

In the cycle of operations on this machine, 
after the required length of fringe from the 
die has been set, the fringe control operates 
an air valve, which unlocks the table, which 
begins to descend as the pipe is extruded. 
When the predetermined length of pipe is 
reached a clutch is disengaged and the 
table continues to descend a few inches to 
withdraw the pipe socket and trip the cut- 
ting bow mechanism. As soon as the cut is 
made the attendant removes the pipe. The 
ram then returns the table to the die and 
whilst doing so operates a lubricating valve, 
which oils the socket and drop-ring. At the 
same time the valve, which locks the table 
is operated and the clutch is engaged for 
starting the next cycle. 

Also to be seen on this firm’s stand was a 
new “ Vac-Mixer ”’ for de-airing and mixing 
clay. With this equipment material is fed 
to the vacuum chamber in a dry granular 
form by a rotary feeder, the speed of which 
may be varied to give the required rate of 
input. It is then directed in a uniform stream 
to impinge on an auger worm, where it meets 
the paddle blades. As the clay is passing 
through the vacuum chamber all the air is 
extracted. Water is then forced through 
atomising jets at 150 lb per square inch 
pressure and the clay when thoroughly de- 
aired sucks in the atomised water as it reaches 
the auger worm. 

The vacuum line passes through a Lessing 
ring filter to extract the larger particles of 
clay, then through a settling tank and, finally, 
through an air filter to the vacuum pump. 
Water is fed to a tank by means of a ball 
valve. The pump draws from this source 
through a filter and forces the water through 
a flow meter and then to the atomising jets 
in the vacuum chamber. 


RawLpLtue Company, Lp. 


The familiar range of tools and fixing 
devices shown by the Rawlplug Company, 
Ltd., of Cromwell Road, London, S.W.7, 
includes a useful attachment which has been 





FIG. 37—DRILL - HAMMER TOOL—RAWLPLUG 


developed for converting a standard portable 
electric drill into a hammer for drilling holes 
in bricks, concrete, &c. 

This new tool, illustrated in Fig. 37, 
weighs 2}1b and can be used with any 
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standard type of electric drill of about 2000 
r.p.m. and having a }in or larger chuck. 
It has a spindle at one end which is gripped 
in the drill chuck and can be fitted at the 
other end with jumper adaptors for bits 
from No. 3 (jin) to No. 20 (Zin). The driv- 
ing spindle has at its inner end a stepped 
face cam which, as it rotates, imparts blows 
to an anvil behind the drill adaptor. 
Until rearwards pressure is applied on the 
jumper bit to overcome the resistance of a 
spring, the striking mechanism does not come 
into effect. The effective length of the cam 
action to give light, medium or heavy blows 
ean be varied by turning a knurled sleeve 
above the handle-grip flange. The jumper 
adaptors are held firmly in position by three 
spring-loaded balls, so that when the tool 
is withdrawn both the adaptor and bit come 
away with it. 


(To be continued) 





Immersion Vibrators for 
Concrete 


Two kinds of immersion vibrator, one elec- 
trically driven and the second pneumatic, have 
recently been developed by Compactors Engi- 
neering, Ltd., la, Brailsford Road, London, 
S.W.2. The electric vibrator works at 9500 to 
10,000 oscillations per minute, and its capacity is 
between 8 and 16 cubic yards of concrete 
consolidated in one hour. It is powered by a 
Universal motor, working on 110V, either 50 c/s, 
single-phase alternating current or direct 
current. Alternatively, the motor can be wound 
for 220/240V supply ; it is protected against 
moisture and cooled by forced ventilation, and 
is connected to a flexible shaft, which is 12ft 
to 18ft in length. Three sizes of vibrating heads 
may be employed—lfin diameter by 10}in 
long, 2}in diameter by 10}in long and 3in 
diameter by 12in long. The casings of the 
vibrating heads are of heat-treated steel, the 
tips being either of heat-treated steel or of 
rubber. The out-of-balance weight assemblies 
are mounted on high-speed bearings, lubrication 
and cooling being effected by an oil bath. The 
total weight of the vibrator, when fitted with a 
12ft flexible shaft, is 63 Ib. 

The pneumatic vibrator has approximately 
the same capacity as the machine described 
above and a frequency of 9000 r.p.m. It has a 
10ft long pressure and exhaust hose, and 
weighs 34 1b, the vibrator head being 15}in 
long by 2?in diameter. An air pressure from 
75 lb to 100 lb per square inch is required, the 
consumption at 901lb pressure being 30 cubic 
feet per minute. The eccentric of the vibrator 
head is mounted on high-speed bearings, and 
is powered by a four-vane air motor mounted 
on ball bearings and fitted with a speed 
regulator. 





Joint Engineering Conference 


THE arrangements are now being completed 
for the Joint Engineering Conference which is 
to be held in London from Monday, June 4th, 
to Friday, June 15th. It is being organised by 
the Institution of Civil Engineers, the Institu- 
tion of Mechanical Engineers, and the Institu- 
tion of Electrical Engineers, and will be 
attended not only by members of those Institu- 
tions, but also by members of the institutions 
and societies participating in the Conference 
of Commonwealth Engineering Institutions 
and the Conference of the Engineering Societies 
of Western Europe and the U.S.A. 

The Conference will be formally opened on 
Monday afternoon, June 4th, at 3 p.m., by 
the Lord President of the Council, in the Hall 
of the Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1. On the 
succeeding days, apart from Saturday and 
Sunday, there will be simultaneous technical 
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sessions in the halls of the three organising 
Institutions in the mornings and some after- 
noons. At these sessions the following papers 
are to be presented :—June 5th: Permanent 
Way Developments in Great Britain, by Mr. 
H. B. Everard ; Underground Railway Plan- 
ning and Construction, by Dr. D. Anderson ; 
Railway Bridges, by Mr. J. S. Campbell ; 
Mechanical Engineering in the Mercantile 
Marine, by Mr. T. A. Crowe; Generation, 
Transmission and Distribution of Electricity, 
by Sir John Hacking. June 6th: Railway 
Mechanical Engineering, by Mr. R. A. Riddles ; 
Application of Electricity to Sea Transport, by 
Sir Archibald Gill; The Development of 
Hydro-Electric Power Schemes, by Sir William 
Halcrow; Power Station Design and Con- 
struction, by Mr. V. F. Bartlett. June 7th: 
Electric Traction and Signalling, by Messrs. 
C. M. Cock, R. Dell and H. H. Dyer; Ports 
and Harbours, by Mr. L. Leighton; Dry 
Docks, by Mr. J. Guthrie Brown ; Mechanical 
Plant for Electricity Power Stations, by Mr. 
V. A. Pask. June 8th: Public Health in 
Municipal Engineering, by Mr. H. J. B. Man- 
zoni; The Application of Power to Aircraft, 
by Mr. F. M. Owner; British Achievements in 
Electrical Measuring Instruments, by Dr. S. 
Whitehead ; Technical Advances in the Gas 
Industry during One Hundred Years, by 
Mr. F. M. Binks; The British Television 
Service, by Sir Noel Ashbridge. June 11th: 
British Mechanical Road Transport Vehicles, 
1851-1951, by Mr. J. Shearman and Mr. B. B. 
Winter ; Development and Design of Aeroplane 
Structures, by Professor A. G. Pugsley ; Plan- 
ning and Construction of Airfields, by Mr. 
J. A. Dawson ; Telecommunication, by Colonel 
Sir A. Stanley Angwin. June 12th: Road 
Planning and Safety, by Mr. G. T. Bennett ; 
Forty Years’ Progress in Air Radio, by Air 
Commodore C. 8. Cadell and Dr. B. J. O’Kane ; 
Radio Masts and Towers, by Mr. C. O. Boyse. 
June 13th: The Development and Trend of 
University Education in Engineering, by 
Professor J. F. Baker; The Contribution of 
the Technical Colleges, by Dr. H. L. Hasle- 
grave; The Practical Training of Civil Eng’- 
neers, by Mr. H. J. B. Harding ; The Practical 
Training of Mechanical and Electrical Engi- 
neers, by Sir Arthur P. M. Fleming. June 14th : 
Some Considerations on the Water Supply to 
Towns with special reference to Consumption 
and Waste, by Mr. H. F. Cronin; A Century 
of Engineering Progress in British Coal Mines, 
by Mr. B. L. Metcalf ; The Development and 
Use of Gas Pressure Cables for High-Voltage 
Systems in Great Britain, by Mr. 8. E. Goodall 
and Mr. D. B. Irving. June 15th: Sewerage 
and Sewage Disposal, by Mr. D. M. Watson ; 
Mechanical Engineering in the Iron and Steel 
Industry, by Mr. W. F. Cartwright ; Progress 
in Electric Lighting, by Mr. R. O. Ackerley. 

Most of the afternoons during the period of 
the Conference will be taken up with visits to 
works and other places of technical and general 
interest in and around London, and arrange- 
ments are also being made for individual visits 
to the South Bank Exhibition. The evening 
functions in the Conference programme are 
as follows :—Tuesday, June Sth, at 8 p.m., 
reception and conversazione for members 
of the Institution of Mechanical Engineers, 
members of overseas Institutions, and ladies, 
at the Geological and Science Museums, South 
Kensington, 8.W.7 (tickets 10s. 6d.) ; Wednes- 
day, June 6th, at 6.30 p.m., garden party for 
members of the Institution of Electrical Engi- 
neers, members of overseas Institutions, and 
ladies, at St. John’s Lodge, Regent’s Park, 
N.W.1 (tickets, 12s. 6d.); Friday, June 8th, 
at 8 p.m., conversazione for members of the 
Institution of Civil Engineers, members of 
overseas Institutions, and ladies, at the Institu- 
tion, Great George Street, Westminster, S.W.1 ; 
Friday, June 15th, at 7 p.m., joint dinner for 
members of Institutions and Societies only, at 
Connaught Rooms, Great Queen Street, Kings- 
way, W.C.2 (tickets, £1 5s.). 

The organising committee—consisting of 
representatives of the Institutions of Civil, 
Mechanical and Electrical Engineers—has 
announced that May 21st is the final date for 
the receipt of applications to attend the 
Conference. 
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Looking Ahead in 
Coal-Mining* 


By E. H. BROWNE} 


THE NationaL¥PLan 


I THINK it is true to say that the Nationg| 
Plan forms the most comprehensive Survey of 
the future of the industry that has ever beep 
made. Such a survey was made possib!v—anq 
necessary—by the unification of the i: dustry 
by nationalisation. So I propose this 1 ming 
to use the National Plan as the startin; 


0) 
for ‘‘ looking ahead ”’ with you and to ; ead 
see what the industry will need in the fu ure, 

First let us recall what the National ; ‘Jan jg 
for. Its main purpose is to provide a broad 
programme of development and reconstr iction 
of the industry, and of capital investme:.: over 


the years. It involves an allocation of ‘ture 
production to the various coalfields, ai the 
extent and rate of reconstruction ani the 
allocation of capital—and this, of couise, jg 
not only a matter of finance, but als. the 
measure of material things and labour which 
reconstruction involves. In addition—ani this 
is important—the plan postulates the {uture 
distribution of manpower. But this is a factor 
over which the Board have only a limited 
amount of control ; and it is a very important 
factor, and one which is running against us 
generally, though there has been some little 
improvement recently. We had to assume that 
labour would be available in the industry in 
the future ; but one purpose of the Plan was to 
discover where it would appear to be needed, 
so that the Board could decide what steps 
ought to be taken to secure the necessary men 
in the right places. 


PLANNING 


A good deal of progress has been made in 
many parts of the country with the development 
of an effective planning machine; but there 
is a long way to go. I think there is a need fora 
new conception of the importance and standing 
of planning in the industry, and for its recog. 
nition as a distinct and essential function in 
our organisation. I am referring, of course, not 
merely to the planning of reconstruction schemes 
and new sinkings, but also to the normal 
planning of underground development required 
in an extractive industry—the perpetual job. 
Though progress is being made, I do not think 
that we can say that mine planning has reached 
the level needed. 


SERVICE DEPARTMENTS AND SPECIALISTS : 
ENGINEERS AND ARCHITECTS 


I think engineering has generally been the 
Cinderella of the industry. The engineering 
staff of the collieries deserve the highest praise 
for their tradition of keeping the plant moving. 
The industry has, however, suffered in places 
from a lack of well-trained engineers with wide 
vision. (This is reflected in the very small 
number of university graduates in engineering 
who are employed in coal-mining.) 

The arrangements made for the training of 
graduates and the “ladder” plan aim to find 
the necessary recruits, but they will not remain 
with the industry unless they have a reason- 
able status and proper delineation of their 
duties. Moreover, the reconstruction pro- 
gramme and the maintenance of the collieries 
will not, in my view, be satisfactory unless 
the engineering branch is given its proper 
position and allowed to function as a service 
department. 

The mining engineer in the straight line of 
technical management must, of course, remain 
senior. Unless this is so the whole system will, 
I believe, end in disaster. But I see no real 
difficulty in the proper establishment of the 
engineering department as a “ staff” organisa- 
tion within the technical management. The 
analogy between the captain of a ship and his 
chief engineer seems to be quite sound. There 
should be no question of the engineering branch 





being ‘‘advisory’; it should have its 
*Speech at N.A.C.M. Conference, Harrogate, May 11, 
1951. Extracts, 


+ Director General of Production, National Coal Board. 
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{ull share Of responsibility for design and main- 
tenance Of the plant. 

All this will work well enough in practice if 
it is allowed to do so, The area engineer and 
the colliory engineer—all the engineering staff— 
have their respective functions to perform and 
a great eal of their work can be done in the 
agineering Channel. It is a matter of good 
gense as to how far the mining management is 
consulted, though it should always be kept 
informed of what is going on. To take a very 
simple example, it should be normal for the area 
engineer to decide when a turbine is due for 
overhau!, and he should tell the colliery engi- 
neer when this should be. The agent and the 
manager Should be informed, since they are 
responsible for the running of the collieries, and 
they may want to adjust the date of the over- 
haul to suit the operation of the pit; but 
unless this is necessary they should not normally 
interfere with a purely engineering decision of 
this kind. 

The principle of an engineering service 
department works well in some places, but is not 
sufficiently accepted or widely enough estab- 
lished. The engineering branch needs building 
up to meet the present-day needs of the 
industry, and it must be given its proper status 
everywhere and allowed to exercise its func- 
tions in order that the work can be done to the 
best advantage and the right type of men 
recruited and retained. . 

We must not forget, too, that our engineering 
problems include civil engineering as well as 
mechanical and electrical, and this will become 
more important with our big programme of 
reconstruction and all that it involves in surface 
buildings and surface lay-outs. This is some- 
thing we have badly neglected in the past. We 
must pay more attention to it in the future, 
and we must not neglect its architectural 
aspects. 


Coat PREPARATION 


This is a newer conception and was only 
established in a few cases before the vesting 
date. One or two of the bigger companies had, 
however, recognised the need for a service 
branch which, though relatively small, is of 
considerable importance. 

The function of the coal preparation branch 
is to exercise technical control over coal-clean- 
ing plants, to plan future extensions, to be 
responsible for the quality of the finished 
products, and to bridge the gap between pro- 
duction and marketing departments. This is 
another case of “ staff’’ control within the 
technical control. The colliery manager, and 
the agent above him, are, of course, responsible 
for the disciplinary control of everything at the 
colliery ; but so far as technical control of 
cleaning plants is concerned, there is a great 
deal which can best be done by a specialist 
area coal preparation organisation. I repeat, 
mining is too big a subject for anyone to com- 
prehend all its techniques, and the grading and 
preparation of coals is a highly specialised 
technique. Most colliery managers and agents 
cannot afford the time to study it or to keep in 
touch with modern developments. Moreover, 
just as it is not the job for the works manager 
of a biscuit factory to decide whether he should 
make ginger nuts or cream crackers, the colliery 
manager should not be expected to decide 
what grades of fuel are to be made of his raw 
product; constant liaison with marketing 
department is necessary in order to make the 
adjustments which the markets require so as 
to give the highest yield. The coal preparation 
branch is the proper channel for this. 

SAFETY 

The safety department is in a special place 
because not only has it its own special work— 
such as rescue, safety devices, and so on—but 
also its interest runs through almost every- 
thing; it must study one particular aspect— 
the safety aspect—of every operation. The 
safety branch has grown in recent years and 
will, am convinced, strengthen and consolidate. 


Mrinina SPECIALISTS 


Apart from distinct branches such as engi- 
neering, safety and coal preparation, there is 
a need to-day for specialist engineers in some 
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of the aspects of mining technique in which 
increasingly complex and detailed knowledge 
cannot be fully. absorbed by the all-round 
mining engineer in genoral control. Among 
these I would include ventilation, explosives, 
water (where this is important), drilling, con- 
veying, coal cutting, &c., as well as a senior 
specialist engineer for mechanisation of coal 
face work asa whole. Normally, these specialist 
engineers would not need a big staff. They 
function not so much as service departments, 
but rather as individuals following their par- 
ticular subject and giving advice and guidance 
to the management and to the planning staff. 
I am convinced that their need in mining 
to-day is very great. 

These men are almost consultants in that 
their job is to give advice. On the other hand, 
it would be absurd to keep a specialist and not 
to take his advice; if this happened often it 
could only mean that he was incompetent and 
should be replaced. Consequently, though 
the approach of the specialist as distinct from 
the service department must be always to 
report and to advise, he should in fact exercise 
considerable influence in the field for which he 
is specially trained. 

Now I recognise that we shall not do all 
this overnight; but we must do it pretty 
quickly. For we have to equip management 
to face new tasks and new demands which are 
upon us now and which we are failing to meet. 
I for one do not believe that the mining industry 
and the mining engineers of this country are so 
tied with tradition that they cannot adapt 
themselves and their approach to their problem 
to meet the changing conditions of modern 
times. 


THE Coat Face 


And what are these demands? May I take 
you on to the second question—how can we 
falsify the National Plan estimates ? 

I think the answer lies at the face. 

As the Reid Report showed, mining in this 
country has fallen behind the times in the 
design of surface works, in winding arrange- 
ments, and in methods of underground trans- 
port; there is much leeway to make up and 
big new developments are necessary. When 
the National Plan speaks of the reconstruction 
of the industry it is primarily in terms of these 
things on which much money must be spent 
and much time absorbed in a modernisation, 
“he general shape of which is not new. We 
have enough to do in this field, on lines we 
understand, to keep us fully occupied for a 
good many years to come, and I shall not to-day, 
therefore, take time to go over these problems 
again. 

Yet, just because we see so much that must 
be done in this field, there is some danger of 
our forgetting that efficient transport, winding 
and surface handling—vitally necessary as 
they are—cannot make up for what we do not 
get at the face. The method of extraction of 
the coal itself is fundamental. It is here that 
the National Plan figures should be beaten. 
The way is not clear, but it is clear that there 
is a long way to go. There is, indeed, a whole 
world to be conquered at the face. Looking 
ahead, we must find new techniques for the 
face work. We must try to cut out the man with 
the shovel in coal and stone, and eliminate the 
strait jacket routine. In longwall work the 
defects of the orthodox British method of 
cutting and conveying on a twenty-four hour 
cycle are recognised. 

In the Meco-Moore power loader we have gone 
some way to meet the first problem, but this 
machine in its present form is still tied to a 
daily cycle of operations. It has limiting con- 
ditions and I do not suggest that it is going to 
solve our problems ; but I do think that there 
ought to be many more Meco-Moores in use, 
especially during the next few years, until 
other-and more revolutionary techniques are 
developed. 

But all our minds are moving “ towards the 
development of loaders which can be so 
employed as to permit mining to be carried on 
continuously. The underlying objective is to 
reduce the number of separate operations and 
to eliminate the cyclic system of working.’’t 

¢ “Plan for Coal.”” Appendix II, paragraph 30. 
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Indeed, the conception of continuous mining— 
in the sense of a continuous process—has been 
the goal of mining engineering for many years. 
Continuous mining has advantages not confined 
to the coal extraction process.; it brings with 
it all the opportunities of rearranging the. coal 
face work so that separate operations, each 
dependent upon completion of other work, and 
carried out by separate teams of men, can be 
merged together. This, in turn, offers relief 
from the monotony of specialised work in the 
coal face, a grave defect of our present methods. 
Moreover, by being tied no longer to the daily 
cut these machines aim to produce a more 
rapid rate of advance of. the face. and 
correspondingly a higher productivity in 
relation to face room in the pit, quite apart 
from greater efficiency. The Samson stripper 
(which is a machine of great promise, though it 
yet remains to be tried under all the widely 
varying conditions in British mining), all forms 
of coal plough, including the Harman scraper- 
box, and other machines have this in common— 
that they operate longwall faces “‘ continuously.” 

There is another aspect of continuity which 
has been brought out in the experiment at 
Bolsover. It has always been the intention to 
work continuous mining machines.on two 
shifts if possible ; but the Bolsover experiment 
goes further ; it is designed to work the faces 
on three shifts, carrying on all facework and the 
work of roadway formations and repairs con- 
tinuously. Moreover, this experiment, so far 
as it was first conducted, did not employ power 
loading machines at all. It was carried out with 
ordinary hand loading of machine-cut coal on 
to conveyors. The imaginative feature was 
carrying out this work on three shifts in the 
day. Three-shift work may not be practicable 
in many places where conditions are unfavour- 
able ; repair work, high gas emission and many 
other factors may militate against it. But the 
idea is all in harmony with the direction in 
which I believe coal face work should go. 

We have a great deal to find out about 
machines designed for shallow cuts for con- 
tinuous mining; and there are many adapta- 
tions of existing plant, such as multi-jib cutting, 
which are being tried. All these demand a 
conveyor in the face track ; and, in my view, 
perhaps the most significant of all recent 
developments at the face is the combination of 
the armoured flexible conveyor, which can be 
laid right against the coal, with the hinged 
sectional bar which gives a prop-free front 
track. This conveyor—first the Panzerferderer 
and now British types—is robust enough to 
withstand the buffeting involved in lying 
against the coal or in carrying a coal cutter ; 
its ability to ‘‘ snake’ enables it to be kept 
right up to the face all the time the coal is being 
got; and with the prop-free front it can be 
moved forward mechanically without dis- 
mantling. 

The hinged sectional bar, seen at its best 
perhaps in the Schloms type, is a real advance, 
giving continuous resistance to the roof and 
first-class cantilever support up to the coal face. 
The prop-free track which it provides gives 
greater facilities for manceuvring both by men 
and machines. And its combination with the 
conveyor right against the coal face may well 
be the foundation on which we shall build the 
revolutionary face techniques which we need. 

Quickly-set props giving first-class support, 
which yield whilst providing the full resistance 
needed for roof control, are essential. It is 
interesting to speculate whether the hydraulic 
prop, which has been widely used with the 
Meco-Moore and which has many advantages, 
including facility of setting, will find the wider 
field ; or whether the mechanical prop yielding 
against frictional force, as developed on the 
Continent, will prove more useful. Certainly 
props such as the Schwarz are admirable and 
appear to give excellent and consistent results 
under heavy loads. But the Dowty hydraulic 
prop has strong counterbalancing attractions. 
Whichever may prove the more important, 
I think we may look to both these lines 
of development to play a big part in the 
future. The use of hydraulics must not be 
expected to be confined to simple props ; 
we may well see altogether new kinds of 
support, self-propelling as well as tightening. 
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So on longwall coal faces | think we should 
look ahead to continuous mining, more rapid 
face advance, merging of operations with power 
loading in one form or another, possibly with 
increasing use of the ploughing principle 
though the harder coals may still need cutting. 
Conveying with flexible conveyors right against 
the coal face may well become very widely 
established, and I think the hinged sectional 
bar will have a wide application with it. 

These things are all being done now, though 
on @ limited scale. We must also look beyond 
the fringe of our present territory. Where 
degradation is not a serious matter, a “ con- 
tinuous miner” on the lines of the successful 
American pillar-and-stall machine (which has 
given striking results at Donisthorpe and which 
is to be used at two or three other collieries) 
should be devised to work within the confined 
space usually available between supports in 
this country. 

And we must not think only of getting the 
coal, but of face work as a whole. Pneumatic 
and mechanical stowing may be expected to 
progress ; but present inferences are that costs 
of transport and stowing will remain fairly high 
and special support needs for the face or for the 
surface, or the tendency to spontaneous com- 
bustion, will usually be determining factors in 
the adoption of those means. Mechanical ripping, 
or handling of the ripping dirt, is virtually an 
undiscovered world, and a very important one 
indeed. 

Before I leave this all-important question of 
new techniques for the face, I would like, too, 
to crystal gaze a little about the use we shall 
make of them. Now it is especially important 
to strive for methods applicable in difficult 
conditions. But instinct tells me that the 
greatest advances will come in the easiest con- 
ditions. This is not to be defeatist about the 
highly faulted areas, the steeper gradients, the 
higher gas emissions, the soft floors and roofs, 
heavy convergence at great depth, and so on. 
New processes may well help to combat these 
difficulties ; narrow face tracks with first-class 
support may improve roof conditions enorm- 
ously—they may reduce gas yield and many 
other things; and new systems may revolu- 
tionise thin seam working. But the greatest 
improvements seem likely to help dispro- 
portionately the best conditions in undisturbed 
areas of coal. If this is so, it will be of great 
significance in future development policy. 


MANPOWER AND LABOUR RELATIONS 


But if we get management right, and recon- 
struct the pits, and revolutionise the coal face, 
we still, in the ultimate, depend for our results 
on the men behind our new machines, the 
workers in our new collieries, the team that our 
management must lead. So we must think 
about manpower and labour relations. 

These are two bad names for what they mean 
to convey, with the flavour of statistics in the 
first and of abstract theory in the second, 
whereas they really refer to flesh and blood, to 
human affinities and antipathies. Important— 
inevitable if we are to succeed—as are all the 
things I have spoken of so far, it is the men, 
their labour and their will to produce results 
which will ultimately govern the future of the 
industry. 

As to the numbers of men we shall need, the 
aggregate of the estimates used in the plan 
was that in 1961-5 there should be about 
618,000 men; but this discounted the very 
things which I have emphasised that we must 
achieve on the face, and it also discounted very 
largely improvement in the degree of effort and 
co-operation. We should be defeatist, indeed, 
if we were ready to acquiesce in this basis 
except for the purposes for which it was 
designed. The number of men ought to be less. 

But we shall be prudent to remember that a 
high proportion of the coal reserves remaining 
to be worked lie in areas which have already 
been exploited to a greater or less extent, and 
that the best seam or seams have been widely 
worked. And the best is always being reduced 
so that mining becomes steadily more difficult 
and the seams to be worked are thinner and 
deeper. 

What are the prospects of securing sufficient 
men and of maintaining a proper age pattern 
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in the industry ? We know that the latter is 
far from right and that, notwithstanding the 
improved recruitment of recent months the 
future manpower in the industry is a grave 
problem. It is a problem that has been growing 
for many years, but until recently little notice 
was taken of it—except by the more per- 
spicacious—because the industry was more 
than capable of meeting the demands made 
upon it. 

But now we have really got to think seriously 
about it. Up to 1925 the age distribution of 
the labour force in mining kept about right, 
with an age pyramid where every younger age 
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Armstrong-Siddeley ‘‘ Sapphire ”’ turbo-jet 
engine. The Wright Aeronautical Corporatio, 
of Wood-Ridge, New Jersey, is the primary 
American licensee for the engine but, ¢), 
account of the large quantities required, pro. 
duction facilities are being set up simulta neously 
by the Buick Motor Division and th: Wright 
Aeronautical Corporation. The order for thy 
manufacture of the ‘“‘ Sapphire” engines hag 
been termed the largest single defence orde 
which the Buick Motor Division has eye 
received. The accompanying reproduction of 
a U.S. Air Force photograph shows an F.gqp 
“ Thunderjet ”’ aircraft, which is manuiactureg 
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group was larger than the next older one. 
To-day, we have a small pyramid at the top, 
a square block in the middle and an inverted 
pyramid at the bottom—for less than one-third 
of our men are under thirty and close on a 
quarter are over fifty. If wastage goes on at the 
1949-50 rate, we should have to get in 800,000 
new recruits by 1965—some 55,000 a year— 
to meet the labour requirements of the Plan, 
which sets the manpower need in 1965 at 
618,000. This is double the rate of recruitment 
in 1950. The birth-rate in mining communities 
is lower than in the past ; the competition form 
labour from other industries is fiercer. In 
some coalfields there is no hope of the local 
labour supply meeting a demand like this. 

We must therefore do all we can to check 
wastage and encourage recruitment, but even 
if we are successful in this—a matter in which 
the relation between men and management in 
the individual pit is probably the fundamental 
factor—the manpower problem is going to be 
with us for a long time, and it looks as if we 
should have to attract and retain nearly 200,000 
young men from outside—men without the 
mining tradition in their families. 

For the reasons I have given, the actual 
labour force required may, and should be, less 
—but not all that much less. Even with a 
substantial improvement in productivity over 
the figures used in making the plan there needs 
to be a very large element of recruitment of 
** outsiders.” 

Unless, therefore, developments of other 
sources of power are much more rapid than the 
experts tell us to expect, failure to secure a 
higher productivity from the industry is not 
merely a matter of financial economics, but 
of sheer starvation for this country, and with 
the most optimistic assumptions about the 
future the most vital need remains to recruit 
young men and boys to the industry. 





American Engineering News 
(From our American Correspondent) 
American Manufacture of the ‘‘ Sapphire ”’ 
Turbo-Jet 
The Buick Motor Division of the 
General Motors Corporation has begun the 
construction of a large, single-storey factory at 
Flint, Michigan, for the manufacture of the 
4d 


** THUNDERJET "’ 


by the Republic Aviation Corporation and is 
powered by the ‘“ Sapphire * turbo-jet engine. 
The previous version of the ‘‘ Thunderjet ” 
(the F-84E) was powered by a General Motors 
Allison turbo-jet engine, which, however, 
only developed a thrust of 5200 lb, compared 
with the 7200 lb thrust of the ‘* Sapphire.” 
To date, more than twenty-three test flights 
have been completed since the aircraft made 
its first flight with the British engine, on Febru- 
ary 14, 1951. The Republic Aviation Corpora- 
tion has redesigned the nose air intake duct 
and has increased the depth of the fuselage by 
approximately 7in to accommodate the new 
engine. This redesigned version of the aircraft 
is now being prepared for production at the 
Farmingdale works of the Republic Aviation 
Corporation and the Kansas City works of the 
General Motors Corporation. 


Automatic Pilot Equipment for Helicopters 


A twin-rotor helicopter, made by the 
Piasecki Helicopter Corporation, of Mortor, 
Pennsylvania, recently completed successfully 
a flight from Morton to Washington, D.C., 
operating solely on an automatic pilot. The 
flight was made in conjunction with the seventh 
annual meeting of the American Helicopter 
Society, held in Washington. The instrument 
which made the flight possible is an A-12 
Sperry Automatic Pilot, modified for heli- 
copter application. The chief modification is 
that it is geared down to handle the slower 
speeds of the helicopter compared with those 
of fixed-wing aircraft. It weighs about 170 lb 
but a further modification is being developed 
and it is expected to weigh only about 80 Ib 
when put into production. 

During the flight the helicopter left the ground 
on automatic pilot control. At an elevation 
of 2000ft it levelled off and the two men in the 
aeroplane set it on a heading of 240 deg. It 
remained on automatic pilot control during 
the entire 105-mile flight, during a fifteen- 
minute holding period and during the landing 
in Washington. It was pointed out by the pas- 
sengers that, during the flight, the helicopter 
held a set course within 1 deg. of the compass 
setting and that the use of an automatic pilot 
reduced the fuel consumption because it main- 


tained flying trim and reduced the number of 


power changes necessary. 
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Industrial and Labour Notes 


Iron and Steel Production 


Production of steel ingots and castings 
in Great Britain in the month of April averaged 
492,500 tons a week, and was thus at an annual 
rate of 16,771,000 tons, compared with an 
annual rate of 16,546,000 tons in March, In 
April last year, the annual rate of production 
was 16,822,000 tons. Pig iron production last 
month averaged 178,500 tons weekly, and was 
at an annual rate of 9,280,000 tons, com- 
pared with an annual rate of 9,572,000 tons in 
March and 9,492,000 tons in April, 1950. 

The Board of Trade has announced that, as 
fom May 14th, the export of iron and steel 
oods under open general licence is permitted 
only if the value exceeds the value of the iron 
or steel content, calculated at £30 per ton. This 
licence applies to iron and steel goods specified 
in Group 6 (2) of the First Schedule to the 
Export of Goods (Control) (Consolidation) 
Order, 1950. Under-.a similar previous licence, 
which has now been revoked, the value was 
£21 per ton, 


The Transport Act and Labour Relations 


Mr. John Benstead, Deputy Chairman 
of the British Transport Commission, spoke 
at the London School of Economics on May 
sth on the subject of ‘“‘ Implementing the 
Transport Act of 1947, with special reference 
to Labour Relations.” In the course of his 
address, Mr. Benstead said that at the end of 
1950 there were about 888,000 people employed 
by the British Transport Commission’s Execu- 
tives and subsidiary undertakings, the principal 
sections being British Railways, 605,000 ; 
Road Haulage, 75,500; London Transport, 
98,000 ; Docks and Harbours, 20,000; Hotels 
and Catering, 17,500, and the road passenger 
companies, 59,000. At the Commission’s 
head office there was a staff of only 240. 

One main criticism levelled against the 
Commission, Mr. Benstead continued, was that 
it had allowed railway staff to become unduly 
enlarged, but far from the British Railways’ 
staff growing, it had fallen by over 60,000 since 
mid-1948. At that time, the railway staff 
numbered 659,700, a total which by the end of 
March this year had fallen to 597,800. It was 
true, Mr. Benstead added, that there was 
at any time a fairly large number of unfilled 
vacancies, but even after making the fullest 
allowance for that factor, it would be safe to 
say that there had been a real economy on 
establishment of over 40,000 employees. Several 
things, he suggested, must be remembered in 
attempting comparison with pre-war. First, 
the basis of the pre-war census was staff at 
work equated to whole numbers in the census 
week, while now the basis was staff on the pay- 
roll; secondly, the conditions of service had 
been greatly improved; thirdly, the volume 
of traffic moved was bigger to-day ; fourthly, 
heavy arrears of maintenance were being over- 
taken, and, lastly, traffic fluctuations could 
not be met by the employment of casual day- 
to-day labour as obtained pre-war. Mr. 
Benstead went on to Say that, prior to the war, 
the normal standard working week of the 
railway operating grades was forty-eight hours 
and forty-seven hours for the engineering grades, 
while to-day it was forty-four hours. Further- 
more, the normal annual holiday for manual 
grades was now a fortnight compared with a 
week before the war. There were other altera- 
tions in the working conditions which called 
for extra staff compared with pre-war, and 
overall it was estimated that the effect of 
changes in working conditions and holidays had 
required British Railways to employ some 12} 
per cent additional staff. 

Mr. Benstead emphasised that there was a 
fundamental difference between a productive 
factory operating under piecework conditions, 
which, with a shorter working week, could 
produce as much or more than previously, and 
a twenty-four-hours’ railway service, which, in 
the main, could not operate under piecework 
conditions, and where the shortening of the 


working week inevitably meant the employ- 
ment of many additional staff to provide for 
168 hours a week. In addition, he said, pro- 
ductive industry was generally concentrated 
in particular places, while transport was every- 
where, so that staff could not be reduced or 
increased directly in proportion to traffic 
fluctuations. Then, Mr. Benstead continued, 
transport employment differed profoundly from 
that in a productive factory. In the latter, 
incentive payments could be allied directly to 
production. The Commission, of course, 
operated systems of piecework wherever 
possible, such as in its large engineering estab- 
lishments and many of the large goods sheds 
where output could be measured. But, for 
the most part, in transport employment, the 
work of an individual could not be measured in 
terms of units of individual production, and 
earnings related accordingly. 


Redundancy in Industry 

On Thursday of last week, the Minister 
of Labour, Mr. Robens, was asked in the House 
of Commons what his policy was towards the 
problem of redundancy in static and contracting 
industries, and what steps were being taken to 
implement it. In reply, the Minister said that 
his policy was to avoid under-employment, and 
so secure the fullest use of the nation’s man- 
power in achieving maximum productivity 
for exports and for consumption at home, 
whilst carrying out the defence programme. 
To that end, employers were encouraged to 
give Employment Exchanges early notice of 
prospective redundancies, and workers were 
encouraged through their trade unions to 
register as long as possible before discharge 
so that efforts might be made to find other 
work for them, with little or no interval of 
unemployment. Mr. Robens added that the 
British Employers’ Confederation and the Trades 
Union Congress were co-operating in the matter. 


Holidays with Pay 

The Ministry of Labour has recently 
completed a survey of paid holidays now granted 
to manual wage earners in industry. It shows 
that of the total number of wage earners 
covered by agreements or statutory orders, 
rather more than one-third are entitled to paid 
holidays of twelve days, and nearly three-fifths 
to paid holidays of six days—in each case in 
addition to the usual public holidays—while 
a small proportion is entitled to holidays of 
intermediate duration. In productive industries 
only—that is, manufacturing industries, agri- 
culture, mining, building and contracting as 
distinct from service industries—between one- 
fifth and one-quarter of the employees are 
entitled to paid holidays of twelve days in 
addition to the usual public holidays, while 
about three-quarters are entitled to not more 
than six days plus public holidays. All the 
figures, the survey points out, relate to the 
minimum periods of paid holidays prescribed 
by agreements or orders, and do not take 
account of any longer periods that may be 
granted by individual firms over and above the 
minimum periods, 


British Overseas Trade 


At the end of last week, the President 
of the Board of Trade, Sir Hartley Shawcross, 
announced that the provisional value of United 
Kingdom exports in April was £230,100,000, a 
figure which was £36,700,000 above the average 
for the first quarter of this year. Re-exports 
in April had been provisionally valued at about 
£11,000,000, which meant that the total value 
of exports and re-exports for the first four 
months of this year was £854,900,000. British 
exports to the U.S.A. in April were valued at 
£13,900,000, and to Canada at £14,200,000. 
In the first four months of this year, Sir Hartley 
stated, the rate of export to the U.S.A. had 
been 26 per cent above the average for 1950 
as a whole, and exports to Canada 2 per cent 
higher. Imports during April had been pro- 
visionally valued at £311,500,000, which was 


£8,100,000 above the March figure and 44 per 
cent above last year’s monthly average. 

According to an analysis made by the Board 
of Trade Journal, the volume of United Kingdom 
exports in the first quarter of this year was 160 
per cent of the 1947 average, compared with 
175 per cent in the last quarter of 1950 and 
162 per cent in the whole of last year. Among 
manufactured goods, the total volume of 
exports in the first quarter was 161 per cent 
of the 1947 average, which was much about the 
same as the monthly average for last year, 
but was lower than the average for the final 
quarter of 1950. The decline last quarter was 
most marked in metals and engineering pro- 
ducts, which, in volume, were 159 per cent of 
the 1947 average, compared with 167 per cent 
for the whole of 1950. 


International Nickel Company of Canada 

At the recent annual meeting of the 
International Nickel Company of Canada, Ltd., 
the chairman, Dr. John fF, Thompson, 
announced that emergency measures were 
being instituted to increase nickel production 
by about 1,000,000 lb a month. The com- 
pany’s present production was stated to be 
20,000,000 Ib a month. 

Reviewing the world nickel situation, Dr. 
Thompson said that the defence requirements 
of Canada, the United Kingdom and the U.S.A. 
were supported by a supply of Canadian nickel 
which far exceeded the supply believed to 
be available to countries behind the Iron 
Curtain. In fact, it could be said that as a 
result of what the Canadian nickel industry 
had done in developing its mines and processes, 
the free world had overwhelming nickel 
superiority. But, Dr. Thompson continued, 
although all military requirements of the 
Western Nations were being met and deliveries 
were being made to national stockpiles, the 
abnormal demand had exceeded the current 
nickel supply. 

Dr. Thompson went on to point out that the 
current inflated demand for nickel had come 
when there were no new surface deposits such 
as the Frood-Stobie open pits which could be 
called upon for additional output. As a con- 
sequence, the company’s emergency programme 
would provide increased production of 5 per 
cent, while its long-term programme of con- 
version from surface to underground mining 
would double the amount of underground ore 
raised annually in the past, so as to preserve 
the current rate of nickel production. By 
1953, Dr. Thompson stated, the company, in 
operating to capacity, would be able to raise 
about 13,000,000 tons of underground ore 
annually, which was equal to three-quarters 
of the total amount of copper ore raised from 
underground operations in 1949 by all mines 
within the U.S.A. Arrangements had been 
made to design a pilot plant at Huntington, 
West Virginia, for the United States Atomic 
Energy Commission. This Government-owned 
plant would be leased to and operated by the 
International Nickel Company of Canada, Ltd. 


The Coal Situation 

Coal production in Great Britain in 
the week ended May 5th amounted to 4,343,400 
tons from the deep mines and 201,200 tons from 
opencast workings, making a total of 4,544,600 
tons, compared with 4,551,000 tons in the 
preceding week. In the first eighteen weeks 
of the year, ended May 5th, coal output was 
79,094,800 tons, as against 76,399,900 tons in 
the comparable period of 1950. Coal imports 
in the first eighteen weeks amounted to 
1,016,000 tons. 

The figures issued last week by the Ministry 
of Fuel and Power show that, in the week ended 
April 28th, inland coal consumption was 
4,068,000 tons, which, with 226,000 tons for 
exports and bunkers, made the total consump- 
tion for the week 4,294,000 tons. Distributed 
stocks on April 28th amounted to 9,812,000 
tons, compared with 9,221,000 tons on the 
corresponding date last year. 
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Notes and Memoranda 


Rail and Road 


A WEEDKEILLER TRain.—The London Midland 
Region of British Railways is dealing with weeds 
by sending out a special train to tour the track, 
spraying over 100,000 gallons of solution as it goes 
along. The train comprises an engine, tank wagons 
containing weed killer, sleeping and dining coaches 
for the staff and their cook, and a set of six adjust- 
able self-cleaning jets giving umbrella sprays in the 
form of rain. The maximum speed of the train is 
25 m.p.h. 

SHuntine Locomorives ror Supan.—Ten six- 
coupled 3ft 6in gauge tank locomotives for heavy 
shunting in the yards and stations of the Sudan 
Government Railways have been built by the 
Hunslet Engine Company, Ltd., of Leeds. These 
engines in working order weigh 36} tons, and have 
& maximum axle load of 12-45 tons. They have 
a tractive effort of 13,400 lb at 75 per cent of 
the 180 lb working pressure, equivalent to a factor 
of adhesion of 6-25 with tanks and bunker full and 
4-65 when empty. 

S.M.M.T. ApporIntMENtTs.—The Society of Motor 
Manufacturers and Traders announces the election 
of Mr. G. E. Beharrell, deputy chairman and 
managing director of the Dunlop Rubber Company, 
Ltd., as president in succession to Mr. W. Lyons, 
who has now become deputy president. Mr. H. 
Spurrier, managing director of Leyland Motors, 
Ltd., and Sir John Black, deputy chairman and 
managing director of the Standard Motor Company, 
have been elected vice-presidents. Mr. W. R. 
Black, managing director of Park Royal Vehicles, 
Ltd., has been re-elected treasurer. 

Miscellanea 

Patent Orrice Lisrary.—The Patent Office 
Library at 25, Southampton Buildings, Chancery 
Lane, London, W.C.2, is now open to the public 
from 10 a.m. until 9 p.m., Mondays to Fridays 
inclusive, instead of closing at 6 p.m. Saturday 
opening, however, continues to be from 10 a.m. to 
5 p.m. 

CorrREcTion—In our Journal note on the 
Royal Aeronautical Society’s annual garden party 
in THE ENGINEER, May 11th, our mention of the lift 
devices fitted to the ‘‘Gugnunc” aircraft appeared 
incorrectly and should have referred to the 
Handley-Page interconnected slots and flaps as 
fitted to this machine. 

TELEPHONE ConTRACT FOR Irnan.—The General 
Electric Company, Ltd., has received a contract to 
manufacture and install four additional Strowger 
telephone exchanges for Iran. The exchanges 
will have a total of 22,000 lines, with an ultimate 
capacity of 43,000 lines. The contract includes the 
laying of a complete underground network, with 
overground junction boxes, distribution cables 
and loaded cables to satellite exchanges, the sup- 
pl.es for this network being provided by the Pirelli- 
General Cable Works, Ltd. 

CapMan Memoriat LecrurE.—The Institute 
of Petroleum has invited Dr. Robert E. Wilson, 
chairman of the board of the Standard Oil Company 
(Indiana) to deliver the third Cadman memorial, 
lecture on Thursday, June 2Ist, at 4.30 p.m. at 
the Royal Institution, 21, Albemarle Street, 
London, W.1. The title of the lecture is “‘ Manage- 
ment and Research in the Petroleum Industry.” 
After the lecture Mr. C. A. P. Southwell, President 
of the Institute of Petroleum, will present the 
Cadman memorial medal to Dr. Wilson. 

A Sorr Hammer.—A new safety hammer fitted 
with renewable tips of special non-inflammable 
cellulose is now being made in five diameters from 
fin to ljin, and six weights from 4 oz to 2 lb, by 
Thor Hammer Company, of Salop Street, Birming- 
ham. The tough and resilient tips of these hammers 
are stated to have a high impact strength to give 
reasonable durability under heavy blows, and are 
sufficiently hard to retain their shape for a con- 
siderable time under normal conditions. The 
hammer body, of solid steel, has knurled pegs 
machined at both ends on to which the tips are 
driven. 

THe Late Mr. J. D. FinpLay.—We regret to 
learn that Mr. J. D. Findlay, system operation 
engineer of the Midlands Division, British Elec- 
tricity Authority, died on April 26th. He served 
his apprenticeship with A. H. Avery, Ltd., Tun- 
bridge Wells, and his pupilage with Johnson and 
Phillips, Ltd., and the B.T.H. Company, Ltd., 
before joining the Newcastle Electric Supply 
Company in 1912 as an indentured pupil. From 
1912 to 1917 he was employed by the same company 

first as a junior and then as a senior shift engineer. 
On demobilisation after the 1914-1918 War, he 


went to the Fulham Borough Council as an assistant 
station engineer for twelve months, and then to 
Plymouth Corporation as a generation and mains 
engineering assistant until 1927. From 1927 to 
1932 he was employed by the South Wales Power 
Company as a system control engineer. In 1932 he 
joined the operation staff of the Central Electricity 
Board in the Central England district as system 
control engineer, and in 1936 he was promoted to 
chief control engineer, a position which he held 
until January, 1942, when he was appointed chief 
assistant operation engineer. In 1949 he became 
system operation engineer for the Birmingham grid 
control area. Mr. Findlay was a member of the 
Institution of Electrical Engineers and a member of 
the Institute of Fuel. 

MINERAL EXPLOITATION IN IRELAND.—Speaking 
in the Northern Ireland House of Commons recently, 
the Minister of Commerce said that boring in the 
Coalisland district so far indicated that coal-bearing 
measures were not likely to be found below 4000ft, 
to which depth one of the boreholes had already 
been sunk. It was common knowledge that coal 
in some quantity existed in the Ballycastle area, 
but what that quantity might be and just where it 
existed remained unknown factors. He also men- 
tioned references which had been made to a deposit 
of perlite in the Tardee area of County Antrim. 
It was anticipated that quarrying operations would 
begin in the near future. 


THe ENcrvgeers’ Guitp.—An Edinburgh and 
District Centre of the Engineers’ Guild was formed 
at a meeting held in Edinburgh on Monday, April 
9th, after addresses had been given by the Guild’s 
National President, Mr. Robert Chalmers, M.I.C.E., 
M.I.Mech.E., and Mr. William Boyle, A.M.I.Mech.E., 
chairman of the Scottish Branch of the Guild. 
The meeting elected Major D. Kerr Duff, F.R.S.E., 
M.I.C.E., chairman, and Messrs. D. L. G. Hunter, 
A.M.I.Mech.E., and P. Butler, M.I.E.E., as vice- 
chairmen. Mr. E. H. Nicoll, B.Sc., A.M.I.C.E., 
was elected honorary secretary and treasurer, and 
a@ committee comprising Messrs. G. Baxter, O.B.E., 
M.I.C.E.; M. C. White, B.Sc., AM.LC.E.; B. 
Russell, A.M.I.E.E., and W. Laing, M.I.E.E., 
was also elected. 

Symposium oN MrivneRAL DRESSING.—Arrange- 
ments are now being made by the council of the 
Institution of Mining and Metallurgy to hold a 
two-day symposium on Mineral Dressing on Sept- 
ember 23 and 24, 1952, at the Imperial College 
of Science and Technology, South Kensington, 
London, 8.W.7. The purpose of the symposium will 
be to discuss recent developments in fundamental 
concepts and experimental methods in practice 
at selected plants of particular interest, and in 
plant design and machine manufacture. Several 
papers are already in preparation, and others are 
being considered by prospective authors. Anyone 
who wishes to submit a paper is invited to send a 
synopsis of its contents and an indication of its 
probable length to the secretary of the Institution, 
Salisbury House, London, E.C.2. 

PRESTRESSED CONCRETE AND THE DEFENCE 
PRoGRAMME.—The Cement and Concrete Associa- 
tion says that the Prestressed Concrete Develop- 
ment Group has recently submitted a memorandum 
to Government departments summarising the many 
uses to which prestressed concrete can be put on 
the constructional side of the defence programme. 
The memorandum points out that considerable 
economy of vital materials—steel, cement and 
aggregates—can be effected by the use of pre- 
stressed concrete, and that this, in turn, leads to a 
corresponding saving in transport. The question 
of labour is also considered, and the memorandum 
says that the adoption of factory-made prestressed 
units reduces the amount of labour required on the 
site, thus freeing skilled operatives such as 
carpenters and bar benders for work elsewhere. 


Summer ScHOOL ON THE Puysics oF SoLIDs.— 
A summer school on the physics of solids will be 
held in the H. H. Wills Physical Laboratory in the 
University of Bristol, in co-operation with the 
Institute of Physics, from September 6 to 15, 1951. 
The course is similar in conception to those already 
held on the electrical and mechanical properties of 
solids. It is intended mainly for research workers. 
The lectures will be by Professor N. F. Mott, Dr. 
F. C. Frank, Dr. D. Polder, and Dr. R. Hill, assisted 
by other members of the University. The school 
will consist of three courses: electron theory of 
metals (September 6th to 8th), theory of the mech- 
anical properties of metals (September 10th to 12th), 
and macroscopic theery of plastic deformations in 
metals (September 13th to 15th). Further particu- 
lars may be obtained from Mr. W. E. Salt, Director 
of Adult Education, The University, Bristol, 8 ; 
applications must be made before July Ist. 








Personal and Business 


Mr. T. W. SranreR has been appointed 
sales manager to Marshall Sons and (C bern 


Gainsborough, and John Fowler and Co. (Leeds) 
Ltd. ; 
THe Hunstet ENGINE Company, Lti'., state 


that Mr. John F. Alcock, hitherto joint ; \anaging 
director, has now been appointed chair:ian and 
managing director. 


Mr. Norman Luxe, A.R.Ae.S., chief eny 


: : : a neerin 
instructor at Air Service Training, Han:!)le, ~ 
been elected Vice-President of the Sc iety of 


Aircraft Engineers. 


Feropo, Ltd., states that its Cardiff depot has 
been moved to Ferodo House, 38-40, Charles 
Street, Cardiff. Mr. D. H. Gully continues as 
manager of the depot. 


Tue British THoMsON-Houston Compa: », Ltd, 
announces that its Newcastle district officu is poy 
at 9, Higham Place, Newcastle upon Tyne, | (tele. 
phone, Newcastle 25040). 


Butters BroTHers AND Co., Ltd., has trans. 
ferred its London area office and works to Statioy 
Approach, Long Lane, Hillingdon, Middlesex (tele. 
phone Uxbridge 925 and 2288). 

THe NEWALL GROUP OF COMPANIES an)ounces 
that its products in the Midland area are distributed 
solely by Newall Group Sales, Ltd., Peterborough 
(telephone, Peterborough 3227). 


Mr. A. L. G. Linpey, M.I.Mech.E., has succeeded 
Mr. F. Lonsdale as general manager of Fraser and 


Chalmers Engineering Works of the Ceneral 
Electric Company, Ltd., Erith. 

THe TrevokR JOHNSTONE Company, Ltd, 
169-174, Sloane Street, Knightsbridge, S.W.1, 


has been appointed exclusive distributor in England 
and Wales for A.C.E.C. ‘‘ Dictorel ”’ machines. 


Mr. ArtHUuR Huuter, A.F.R.Ae.S., chairman 
and managing director of the Sperry Gyroscope 
Company, Ltd., Brentford, has completed thirty. 
five years’ service with the company. To 
mark the occasion, he was presented with an oil 
painting of himself at a dinner held recently in his 
honour. 


Toe Davin Brown’ Corporation, Ltd. 
announces the establishment in Toronto of a new 
company known as David Brown (Canada), Ltd., 
to supplement the existing agency arrangements 
of the corporation’s gear manufacturing group. 
Initially, the new company will act as a sales organ- 
isation for this group in Eastern Canada. 


LonpDoN TRANSPORT announces the following 
appointments in the electrical engineer’s depart- 
ment :—Mr. H. Branton, generating station super- 
intendent, Lots Road; Mr. W. Ward, generating 
station superintendent, Neasden ; Mr. D. 8. Ryall, 
A.M.LE.E., substations engineer ; Mr. G. H. Long, 
electrical equipment engineer in charge of Northern 
and Southern Electrical Divisions (trams and 
trolleybuses). 


CHAMBERLAIN INpDuUsTRIES, Ltd., Leyton, E.10, 
states that it has appointed agents for the U.S.A., 
Egypt, Italy, British West Africa, Tanganyika, 
Iran, Iraq and Turkey. General and Overseas 
Trading Corporation, Ltd., 50, Gresham Street, 
London, E.C.2, will act as agents for the company’s 
bending machines and other “ Staffa”’ products 
and will also deal with inquiries for the Chamberlain 
plant and steel divisions. 


Tue British ELectriciry AUTHORITY announces 
the following appointments :—Mr. H. V. Pugh, 
M.I.Mech.E., M.I.E.E., South Wales, to be London 
divisional controller on the retirement of Mr. J. N. 
Waite, M.I.E.E.; Mr. J. F. Jeffrey, M.I.C.E., 
M.1I.Mech.E., M.I.E.E., Midlands Division, to be 
East Midlands divisional controller on the retire- 
ment of Mr. W. S. Burge, M.I.E.E.; Mr. H. J. 
Bennett, A.M.I.E.E., London division, to be 
South Wales divisional controller in succession to 
Mr. Pugh. 


METROPOLITAN-VICKERS ELECTRICAL CoMPANY, 
Ltd., Trafford Park, Manchester, announces the 
following appointments in its general engineering 
department :—Mr. W. Eccles, M.I.Mech.E., chief 
engineer, and Mr. G. H. Jolley, assistant chief 
engineer, energy application engineering; Mr. 
N. R. D. Gurney, M.I.E.E., chief engineer, electrical 
general engineering ; Mr. W. E. Taylor, consulting 
engineer, rolling mills; Mr. W. J. Price, chief 
engineer, mechanical general engineering, dealing 
with power station applications. 
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WELDING 


951,925. July 16, 1948.—WeLpine Merar TusEs, 
Aero Designs, Ltd., and George Otto Sup- 
panci, both of Grey Roofs, Peachfield Road, 
Malvern Wells, Worcestershire. 

The jointing method according to the invention 
sonsists in cropping the abutting tube by shearing 
at the appropriate angle, so that the parts of the 
cropped tube near to its extremity are squeezed 
together in flattened formation, and welding the 
side of such flattened portion against the side of 
the other tube. In the accompanying drawings 
4 side elevation of two tubes joined together at 
right angles is given with a section on the line II-II. 
A indicates the abutting tube and B the tube to 
which the tube A is jointed. It will be seen that 
the end of the tube A has been cropped at C at 





No. 651,925 


right angles to its longitudinal axis. The cropping 
operation may compress the end of the tube so as 
to pinch the opposite sides together, as shown. 
The joint is made by laying the cropped end of the 
tube A against the side of the tube B in the position 
shown, so that the tube B fits snugly against 
the concave depression in the end of the tube A. 
The tubes being held firmly in this position, welding 
metal is run into the joint at D. The angle at 
which the tube A is crepped determines the angle 
of the joint. An acute angled joint is shown in 
the specification, also the use of reinforcing slips. 
—April 11, 1951. 


FURNACES AND HEATERS 


652,064. July 9, 1948.—Ar1r Heaters, Tyneside 
Foundry and Engineering Company, Ltd., of 
Skinnerburn Road, Low Elswick, Newcastle 
upon Tyne; and George Norman Straughan, 
of the company’s address. 

This invention relates to air heaters suitable for 
the production of hot pressure air for use in a tea, 
copra or similar drier, but may be employed 
generally for heating or superheating air. Referring 
to the drawings, the furnace, fed with solid fuel, is 
provided with two nests of air heating tubes A of 
flattened tubes, which are mounted in _ heat- 
insulated boxes B on each side of the furnace C. 
The products of combustion are drawn into the 
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air flue L leading to the air heating tubes A. The 
flue gas fan G operates at a lower pressure than the 
air fan K, thereby ensuring that in the event of 
leakage or fracture of an air tube no flue gas, soot, 
ash or the like can enter the leaking tube and gain 
access to the air stream. For the purpose of con- 
trolling the air temperature a valve of the vertical 
slide type is provided in the hot pressure air con- 
duit M, which can be set to maintain a predeter- 
mined maximum temperature for operation. The 
temperature in the drying chamber can be raised by 
slightly increasing the normal opening of the flue 
gas valve J, and can be lowered by slightly increas- 
ing the normal opening of the valve in the air 
conduit M. The use of air heating tubes of flat 
section is claimed to ensure that the air under 
pressure delivered by the fan K is heated to a 
maximum extent by the products of combustion 
from the furnace, the shape and dimensions of the 
tubes causing the air to rub against their walls 
during its passage to the hot pressure air conduit. 
As the upper ends of the tubes are of small dia- 
meter, they afford minimum lodgment for soot and 
dust, and the tubes present almost the whole of 
their external surfaces directly to the products of 
combustion.—April 18, 1961. 


MISCELLANEOUS 


651,041. August 5, 1948.—Gas ScrusBErs, Simon- 
Carves, Ltd., of Bird Hall Lane, Cheadle 
Heath, Stockport, Cheshire, communicated by 
Dr. C. Otto and Company, G.m.b.H., of 
Bochum, Germany). 

This invention relates to scrubbers for removing 
constituents from gases by means of solvents, in 
which the scrubbing liquid is repeatedly sprayed 
through nozzles in counter-current to the gas and 
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no packing members are used. As shown in the 
drawing, the scrubber is contained within a cylin- 
drical wall A. The gas to be sprayed enters through 
the bottom gas dispersion chamber B and leaves 
the scrubber through the outlet D at the top. 
Each separate stage consists of a scrubbing cham- 
ber Z and a gas dispersion chamber F. These cham- 
bers are separated by a cylindrical wall of elements 
G, arranged at an angle to one another and leaving 
slots through which the 
gas can pass outwards. 
The nozzles H on_ the 
outer wall are connected 
to annular pipes, to 
which liquid is supplied by 


liquid sprayed by the 
nozzles may be arranged 
in various ways, as shown 
in the sectional view, 
where the cross hatching 
indicates the spaces into 
which no liquid is sprayed. 
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boxes from the upper portion of the furnace —_ 
lateral openings D and pass down through the tu 

nests to openings Z in the bottoms of the boxes to 
a flue F leading to a fan G in a chamber H at the 
base of the chimney. A valve J is provided in the 
flue, for controlling the flow of flue gas and the 
combustion of the furnace. Pressure air at atmo- 
spheric temperature is delivered by a fan K to an 


The elements G may have baffles in accordance 
with the arrangement of the nozzles, in order to 
prevent the liquid being sprayed through the slots. 


The partition between the gas dispersion chamber 


and the scrubbing chamber has no slots in its lower- 
most so that here a liquid receiyer.is formed 
for which the lower ends of the slots serve as over- 
flows. Instead of this it is possible to allow for 


pumps. The cones of © 
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dverflow by méans of separate tubes J. The liquid 
is taken from the receiver by the pumps and is 
supplied to the nozzles of the same stage or to those 
of the next lower stage, according to requirements. 
Above each stage there is a plate, which covers the 
chambers EZ and F but leaves the annular slot K 
between its outer edge and the outer wall. The 
gas passes through the slots at a comparatively 
high velocity and is immediately brought into 
contact with the scrubbing liquid, after which it 
enters spaces near to the wall, in which it rises to 
the slot K. Then the gas flows through the space 
between the plate and the bottom of the receiver 
in the stage above, to the centre of such space, 
where it enters the chamber of the stage above. 
The gas leaving the uppermost stage passes through 
baffies ZL before reaching the outlet. Apart from 
the scrubbing of gases, the new scrubber can be 
used for removing substances from liquids and for 
separating mixtures of substances, if the liquid 
from the bottom of each stage is recirculated.— 
March 7, 1951. 


SPRINGS AND DAMPERS 


652,046. January 29, 1948.—SHock ABSORBERS, 
Electro-Hydraulics, Ltd., of Liverpool Road, 
Warrington, Lancashire ; and Robert George 
Hoare, of 6, Winmarleigh Street, Warrington, 
Lancashire. 

The shock absorber described comprises an outer 
cylinder A and an inner cylinder B, which forms a 
hollow piston-rod carrying the main piston C with 
a suitable gland and guide bush. This piston 
carries a counter piston-rod D, which passes through 
a diaphragm E£ fixed in the outer cylinder, and 
terminates in a counter piston F. The inner end of 
the counter piston-rod is bored to receive a floating 
piston G, which is prevented from being forced out 
of the rod by a bored nut. The bored counter 
piston-rod is provided with apertures H between 
the counter piston and the fixed diaphragm. The 
lower or outer end of the counter piston-rod is also 
hollow and provided with apertures J and K. The 
diaphragm £ is secured in a fluid-tight manner in 
the outer cylinder and is provided with apertures L, 
some or all of which may be valved so as to allow 
flow of liquid from the one side to the other of the 
diaphragm. The diaphragm is also provided with a 
liquid filling orifice closable by screwed plugs, and 
the air in the liquid space can be bled off by a bleed 
screw M. The space N in the head of the cylinder 
is filled with air under pressure. The floating 
piston @ may be biased into one predetermined 
position by a spring. The shock absorber works in 
the following manner: Assuming the shock 
absorber to be extended and load is applied to close 
the shock absorber, the closing force is resisted on 
inward movement of the sliding piston assembly, 
partially by the liquid between the main piston and 
the diaphragm, due to the damping of the apertures 
in the diaphragm between the spaces and partially 
by straining the spring in the gaseous space between 
the counter piston and the inner end of the cylinder 
by the compressed air. The floating piston in the 

- bored counter piston-rod plays no part in resisting 
the closing force and acts as a compensator for any 
change of volume of the liquid due to temperature 
changes. When the external load causing the 
compression of the shock absorber is removed, the 
air spring in space N will cause, or assist in, extension 

of the shock absorber.—April 18, 1951. 


BURNERS AND SPRAYERS 


652,208. December 25, 1948.—Srpray PRoDUCERS 
FoR CooLine TowERs, Francis Edward Gill, of 
39, Moorhead Terrace, Shipley; and the 
Davenport Engineering Company, Ltd., of 70, 
Harris Street, Bradford. . : 

A sprayer fitting comprises two main parts as 
shown in the drawing (overleaf). The first part is a 
tube A having a threaded extension B screwed into 
the supply pipe C. The outer surface of the tube has 
nut facets for fitting it into the pipe. The faceted 
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part A is internally screwed at D to receive the 
lower end of the valve-carrying member EL, the 
lower end of which is screwed to fit the internal 
threaded portion D of the nut. When the parts are 
assembled, a through bore F leading to the valve 
seating G@ is ensured. With this invention the lift 
valve H, which is carried in the ring-like support J 
formed as part of the valve-carrying member, may 
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be readily disconnected without disturbing the 
screwed connection between the sprayer supporting 
part A, fitted to the pipe system C, thereby avoiding 
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any damage to the supply tubes, particularly when 
these are made of asbestos, cement or like material, 
. as now used in cooling towers.—April 18, 1951. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Sat., May 19th.—Oxrorp Brancu : Southern Electricity 
Board’s Demonstration Room, George Street, Oxford, 
“* Neon Sign Estimating, Erection and Maintenance by 
Contractors,” H. Langdon-Down, 3 p.m. 
British Institution of Radio Engineers 
Thurs., May 24th—Lonpon Section: School o 
Hygiene and Tropical Medicine, Keppell Street, 
Gower Street, W.C.1, “ Resistance Wire Strain Gauge 
in the Measurement of Physical Quantities,” J. L. 
Thompson, 6.30 p.m. 


Chemical Council 
Wed., May 23rd.—Royal Institution, Albemarle Street, 
London, W.1, ‘‘ Chemistry and the Food We Eat,” Sir 
Jack Drummond, 3 p.m. 


Incorporated Plant Engineers 
Fri., May 25th.—BirmincHamM Branco: Imperial 
Hotel, Temple Street, Birmingham, “ Laundry Engi- 
neering,’ F. Q. Wheatcroft, 7.30 p.m. 
Mon., May 28th.—W. anv E. YORKSHIRE BRANCH : 
The University, Leeds, “‘ Recent Developments in 
Metallurgy,” Dr. Irvine, 7.30 p.m. ; 


Institute of Industrial Administration 
Wed., May 23rd.—Lonpon CENTRE: Fyvie Hall, The 
Polytechnic, Regent Street, W.1, ‘‘ Machines and Man- 
power,” J. H. Bingham, 6.30 p.m. 


Institute of Marine Engineers 
Tues., May 22nd.—85, Minories, E.C.3, “Sir Charles 
Parsons and Cavitation,”’ L. C. Burrill, 5.30 p.m. 


Institute of Road Transport Engineers 
Mon., May 2\st.—Miptanps CENTRE: Crown Inn, 
Broad Street, Birmingham, annual general meeting 
and dinner, 7.15 p.m. 


Institution of Chemical Engineers 
To-day, May 18th.—May Fair Hotel, Berkeley Street, 
London, W.1, Twenty-Ninth Annual Corporate 
Meeting. 
Institution of Civil Engineers 
Tues., May 22nd.—Great George Street, Westminster, 
S.W.1, Annual General Meeting, 5.30 p.m. 


Institution of Electrical Engineers 

Mon., May 2ist.—Lonpvon StupEnts’ SEcTIOoN: Savoy 
Place, Victoria Embankment, W.C.2, Annual General 
Meeting, followed by a Film Show, 7 p.m. 

Wed., May 23rd.—Surrty Section: Savoy Place, 
Victoria Embankment, W.C.2, “‘ Hydro-Electric Power 
Development in Scotland,” Sir Edward Maccoll, 
5.30 p.m. 

Mon. to Wed., May 28th to 30th.—MEASUREMENTS 
Section : Savoy Place, Victoria Embankment, W.C.2, 
conference on “ Electrical Instrument a 

Wed., May 30th.—Scorrish CENTRE: eriot-Watt 


College, Edinburgh, annual general meeting, 7 p.m. 
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Institution of Production Engineers 
Z'ues., May 22nd.—WoLveRHamPTon GRaDvUATE SEC- 
TION: Technical College, Wolverhampton, ‘‘ Metro- 
logy,” G. H. Rutland, 
Wed., May 30th.—SuHrewspury Sus-Section: Tech- 
nical College, Shrewsbury, ‘‘ Commercial Possibilities 
of the Lost Wax Process,’’ A. Short, 7.30 p.m. 


Institution of Water Engineers 
Mon., May 2\st.—Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1, ‘“‘The Genissiat 
Dam and Hydro-Electric Plant,” M. P. de Lattre, 
5.30 p.m. 


Societe des Ingenieurs Civils de France 

Mon., May 2\st.—British Section: Institution of 
Civil Engineers, Great George Street, S.W.1, ‘“‘Genissiat 
Dam and the Harnessing of the Rhone,” P. de Lattre, 
5.30 p.m, 

Society of Engineers 

Fri., May 25th.—17, Victoria Street, London, 8.W.1, 
“* Colloidal Mixes and Their Applications,” C. L. Laing, 
6.30 p.m. 


Society of Instrument Technology 


Tues., May 29th.—Manson House, Portland Place, 
London, W.1, Annual General Meeting, 7 p.m. 
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British Standards Institution 


AU British Standard Speci, tons can be obtained from 
the Sales Department of the Institution at 24, Victoria 
Street, London, S.W.1. 


STEEL DRUMS 


Nos. 1702 and 814. Since the B.S.I. issued the 
first Standard for mild steel drums in 1936, develop- 
ments have taken place in the drum industry 
and the Institution has now embarked on a pro- 
gramme of standardisation for drums. These, 
the first two Standards of the new series, consist 
of B.S. 1702, “Mild Steel Drums (Heavy-Duty 
Fixed Ends),” and B.S. 814, “‘ Mild Steel Drums 
(Light-Duty Fixed Ends).” The first of these 
supersedes B.S. 670, ‘‘ Welded Mild Steel Drums,” 
and B.S. 829, ‘‘ Mild Steel Drums for Inflammable 
Liquids.” Both of these Standards were quoted 
in the Railway Classification of Merchandise and 
the Railways have indicated that the revision is 
aeceptable to them, subject to the requirement 
that the drums shall be marked in the manner 
shown in the Standard and that they shall be 
tested, also in accordance with the Standard, at 
least once a year. A new feature of this Standard 
is the inclusion of the 44 Imperial gallon petrol 
drum. The 1938 edition of B.S. 814 covered only 
drums for lubricating oils and the present edition 
has been extended to cover light duty drums for 
general use. Consequently, four clauses on drums 
are now specified, as compared with the two in 
the earlier edition. Both Standards specify the 
quality and gauge of metal and give details of 
construction, dimensions, closures, testing and 
marking. Price 2s. each, post free. 





FIXING ACCESSORIES FOR BUILDING 
PURPOSES 

No. 1494: 1951. This revised standard covers 
requirements for materials and dimensions of 
fixing accessories in general use in the building 
industry, but does not cover fixings which, because 
of their special applications, are already given in 
the British standards in which they are individually 
specified. 

The standard is divided into two main parts ; 
Part 1 lays down requirements for materials and 
finishes, and Part 2 sets out the detail requirements 
for specific items. Part 2 is again sub-divided into 
three sections dealing respectively with fixings for 
corrugated roofing sheets, fixings for pipes, and 
sundry other fixings. Price 6s. post free. 


MODULAR CO-ORDINATION 


No. 1708: 1951. The British Standards Institu- 
tion has published the first report of a committee 
on Modular Co-ordination. The subject is one 
which is being actively discussed by the building 
industries of many countries. It is pointed out 
that modular co-ordination is a complex subject 
and its applications would have wide ramifications, 
so that the report is of great importance and should 
be given very careful consideration by all those 
associated with the building industry. Observa- 
tions and comments on the opinions expressed in 
the report are invited. 

The committee formed the opinion that the 
adoption of modular co-ordination would have 
many advantages and would contribute to a reduc- 
tion of the overall cost of building. It maintained 
that the use of a guiding modular framework, 
besides assisting design and planning, would con- 
siderably help site work and the prefabrication of 
components. Eventually a modular system, if 
adopted, would become the basic common reference 
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for size-standards for all building materials and 
components or for the setting up of new standards 
After examination of the possible disacvantag,, 
the committee concluded that the introd action y 
modular co-ordination would not impcse Undn 
restrictions on the designer nor would it leaq “1 
stereotyped buildings if the modular units wo, 
correctly chosen and used. 

The committee examined very carosully the 
range of modular units in use or under ciscussig, 
in other countries and concluded thai a emall 
unit, such as 4in or 10cm had grave disad antages 
It therefore concentrated on the detaile: applica. 
tions of horizontal (plan) modules of bot! 3f¢ and 
3ft 4in and reached the conclusion that the largo, 
unit offered greater advantages both from th, 
aspect of design and in practical applications, 4 
very small vertical unit was considered to jy 
equally undesirable ; a proposal was put forward 
therefore, for preferred units based on increment, 
of 8in, which, it will be observed, is an ever fraction 
of the proposed plan module of 3ft 4in. Price post 
free 2s. 6d. 


INTERNAL MICROMETERS (INCLUDING 
STICK MICROMETERS) 


No. 959:1950. The revised edition of this 
publication has been prepared to include require. 
ments for long maaendl or stick micrometers. 

Section 1 of the revision relates to interna! 
micrometers and contains requirements which ar 
similar in essentials to those given in the previous 
edition of the standard, except that a requirement 
for rigidity has now been included. Reference to 
this feature was made in an appendix of the pr. 
vious standard, when it was stated that tests 
were to be carried out at the National Physica! 
Laboratory in order to determine what requir. 
ments might be specified in respect of this charac. 
teristic, and the tolerances now quoted for this 
requirement Have been arrived at as a rosult of 
these tests. 

Section 2 deals with stick micrometers and, as 
in the case of internal micrometers, the primar 
object of this section is to specify standards of 
accuracy, and requirements in respect of design 
have been included only where the features of 
design have a direct bearing on the accuracy or 
use of the instrument. Notes on the method of 
testing internal micrometers are included in ay 
appendix. Price 2s., post free. 
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Launches and Trial Trips 


EDMOND-MaRIE, motor trawler; built by les 
Chantiers et Ateliers Augustin Normand, for |e 
Ministire de la Marine Marchande; length bp. 
32m, breadth moulded 7m, depth moulded 4-(5m ; 
M.A.N. four-cycle, single-acting diesel engine, 
six cylinders, 450 b.h.p. at 207 r.p.m. Launch, 
April 23rd. 

‘ PaTRICIA, passenger and cargo liner; built by 
Swan, Hunter and Wigham Richardson, Ltd., for 
Rederiaktiebolaget Svenska Lloyd, Sweden ; length 
b.p. 415ft 6in, breadth moulded 58ft, depth moulded 
to “‘B” deck 31ft 9in, deadweight 2430 tons on 
19ft draught, bale capacity 105,300 cubic feet; 
passengers: 166 first-class, 78 second-class, 100 
third-class, 64 group and 139 crew; one set of 
Parsons single-reduction geared triple-expansion 
turbines taking steam at 450 lb per square inch 
and 750 deg. Fah. from two Babcock and Wilcox 
watertube boilers. Trial, April 29th. 

BvueEstan, motor tanker; built by Swan, Hunter 
and Wigham Richardson, Ltd., for Tonsbergs 
Rederiaktieselskab, Norway; length b.p. 500ft, 
breadth moulded 65ft 6in, depth moulded 37ft 
6in, deadweight 15,000 tons; Wallsend-Doxford 
oil engine, five cylinders 670mm diameter by 
2320mm combined stroke, 5100 b.h.p. at 105 
r.p.m. Launch, May 4th. 

Botista, motor tanker; built by Harland and 
Wolff, Ltd., for Fred Olsen and Co., Oslo; length 
b.p. 580ft, breadth moulded 78ft, depth moulded 
42ft 6in, deadweight 24,000 tons; MHarland-Bur- 
meister and Wain two-cycle, single-acting, opposed: 
piston oil engine, seven cylinders, 750mm diameter 
by 2000mm combined stroke, 110 r.p.m. Launch. 
May 5th. 
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Contracts 

Davip Brown AND Sons (HUDDERSFIELD), Ltd., 
has received a t order for four marine gea! 
units for installation in a fleet of large twin-engine 
tankers, which William Gray and Co., Ltd., is 
building at West Hartlepool for British and foreign 
shipping companies. 

VickEerRs-ARMSTRONGS, Ltd., 
Alfred Holt and Co., an 8300-ton cargo and pas- 
senger liner, having a length of 452ft 9in by 62ft 
beam by 35ft 3in depth. ‘The ship will have a ser- 
vice speed of 16 knots and be propelled by a Kin- 
caid - Burmeister and Wain diesel engine. _ 
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